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(54) Title of invention 

Heterocyclic derivatives 

(57) Abstract (Amended). 
Method of Solution 

Heterocyclic derivatives represented by the general fonmda (I) or the phannaceutically 
acceptable salt thereof 



and denotes hydrogen atom or lower alkyl group, and -Y is (1) -NR1R2 (wherein, Rl denotes a 
lower aJkyl groiQ), lower alkenyl groi^) or lower alkynyl group, and R2 denotes organic group 
other than lower alkyl group. Or Rl and R2, together with nitrogen atom, may form a saturated 
or unsaturated 5-7 membered heterocycle which may be substituted by halogen atom, hydroxy 
group or oxo group), (2) -C(-0)-NR, (3) -C(OH)R or (4) a saturated or unsaturated 5-7 
membered heterocyclic group which may be substituted]. 

Effect 

The compound of general fonnula (I) has osteoclast differentiation induction inhibition and is 
useful as anti-inflanunatory drug, antirheumatic and therapeutic drug of disease accompanied by 
bone regeneration insufficiency. 

Patent Claims 

Claim X 

A heterocyclic derivative represented by formula (I) or the pharmaceutically acceptable salt 
thereof 



[wherein, ring A and ring B each independently denote a substituted or unsubstituted aromatic 
ring, and -X- denotes -NR^-, -S- or -O- and R^ denotes hydrogen atom or lower alkyl group, and - 

Yis 

(1) -NR1R2 

(wherein, Rl denotes an optionally substituted lower alkyl group, an optionally substituted lower 
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alkenyl group or optionally substituted lower alkynyl group, and R2 denotes organic group except 
lower alkyl group. Or Rl and R2, together with nitrogen atom, may form a saturated or 
unsaturated 5-7 membered heterocycle which may be substituted by halogen atom» hydroxy group 
or 0X0 group), 
(2) .C(-0)-NRrR2* 

(wherein, Rl' and R2* each independently denote an optionally substituted lower alkyl group. Or 
RI' and R2' may form saturated or unsaturated 5-7 membered heterocycle which may be 
substituted by halogen atom, hydroxy group or oxo gioiq> together with nitrogen atom), (3) - 
C(OH)Rl"R2" 

(wherein, Rl** and R2*' each independently denote an optionally substituted lower alkyl group) or 
(4) a saturated or unsaturated 5-7 membered heterocyclic group which may be substituted. 

Claim 2 

A heterocyclic derivative in accordance with Claim 1 or phamoaceutically acceptable salts thereof 
wherein in formula (I), -R2 is represented by following formulae (a)-(g) 

(a) -R3 

(b) -D-R3 

(c) -(D)n-E-F-R3 

(d) -C(=0)-CR6R7-NRS-^I>.R3 

(e) -C(=0)-CR6R7-NR8-C(==0)-CR6'R7'-NR8'-D-R3 

(f) ^(«0)-CR6R7-NR8.R9 

(g) -C(=0)-CR6R7-NR8-C(-0)-CR6'R7'-NR8'-R9 

(in the formula, -D- denotes -C(=OK -C(=0)-0-, -C(=0)-NR4- or -S(=0)2-. -E- denotes an 
alkylene, alkenylenc or alkynylene. -F- is -0-, -0-C(=G)-, .C(=0)^0^, -NR5-, -NR5-C(=OK - 
C(=0)-NR5-, -NR5-C(=0)-0-, -S(=0)2-NR5- or -NR5-S(=0)2-, and R4, R5, R8 and R8* may be 
the same or different and denote hydrogen atom, an optionally substituted lower alkyl group, 
lower alkenyl group or low^ alkynyl group, n is 0 or 1. R3 in (a) means an optionally substituted 
lower cycloalkyl group, an optionally substituted aryl group, formyl group or cyano group, 
R3 in (b) to (e) denotes an optionally substituted lower alkyl group, an optionally substituted 
lower alkenyl group, an optionally substituted lower alkynyl group, an optionally substituted 
lower cycloalkyl group, an optionally substituted aiyl group or a saturated or unsaturated 
heterocyclic group, 

R6, R6* and R9 denote a hydrogen atom, an optionally substituted lower alkyl group, an 
optionally substituted lower alkenyl group, an optionally substituted lower alkynyl group, an 
optionally substituted lower cycloalkyl group, an optionally substituted aryl group or a saturated 

or unsaturated heterocyclic group. 

R7 and R7' are hydrogen atom or the lower alkyl group which may be substituted. Moreover, R6 

and R7, R6' and R7* may be linked to form an optionally substituted, an optionally substituted 
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cycloalkene or a saturated or unsaturated heterocycle wbich may be substituted. Moreover, R6 
and R8, Rff and R8*, R8 and R9, R8' and R9' may be linked to form a saturated or unsaturated 
heterocycle which may be substituted), or R2, together with Rl, may form a saturated or 
unsaturated 5-7 membered heterocycle which may be substituted by halogen atom, hydroxy group 
or oxo group. 

Claim 3 

A heterocyclic derivative in accordance with Claim 2 or pbarmaceutically acceptable salts thereof 
wherein in (formula 1)» ring A and ring B are each independently substituted or unsubstituted 6 
membered aiomatic ring including 0-2 nitrogen atom, and -X- is Rl is lower alkyl groiq>, - 
R2 is represented by following formulae (a)-(e) 

(a) .R3 

(b) -D-R3 

(c) -(D)n-E-F-R3 

(d) -C(=0><:R6R7-NR8-D-R3 
(c) -C(-0)-CR6R7-NR8-R9 

(wherein, D is -C(=0)- or -C(=0)-0-, and n is 0 or 1. E, F, R3, R6, R7, R8 and R9 have the same 
aforesaid meanings), or R2, together with Rl, may form a saturated or unsaturated 5-6 membered 
heterocycle which may be substituted by oxo group. 

Claim 4 

A heterocyclic derivative in accordance with Claims 1-3 represented by formula (II) or 
pharmaceutxcally acceptable salts thereof 



(wherein, XI denotes a hydrogen atom, halogen atom, cyano group or lower alkyl group. X2, X2' 
each independently denote a hydrogen atom, a halogen atom or a lower aBcyl group. Z denotes - 
CH« or nitrogen atom R2 has the same aforesaid meaning). 



A heterocyclic derivative in accordance with Claims 1-3 represented by formula (III) or 
phaimaceutically acceptable salts thereof 




00 



Claim 5 
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(herein, XI, X2, X2' and Z have the same aforesaid meanings). 
Claim 6 

A diug containing as effective ingredient heterocyclic derivative in accordance with any of 
Claims 1-5 or pharmaceutically acceptaible salts thereof. 

Claim 7 

An osteoclast differentiation induction inhibitor and/or bone destruction inhibitor containing as 
effective ingredient a heterocyclic derivative in accordance with any of Claims 1-S or a 
pharmaceutically acceptable salt thereof. 

Claim 8 

An anti-infUunmatory drug, an antirheumatic and/or a therapeutic dmg of diseases accompanied 
by bone regeneration insufficiency containing as efifecttve ingredient a heterocyclic derivative in 
accordance with any of Claims l-S or a pharmaceutically acceptable salt thereof. 

Detailed Description of the Invention 
(0001) 

Technical Sphere of the Invention 

This invention relates to the following, namely, novel heterocyclic derivatives. More 
particularly, this invention relates to a lieterocyclic derivative which can be used as a therapeutic 
drug of inflammatory diseases such as rheumatism or the like and to a drug containing as effective 
ingredient the aforesaid coni^ound. 

(0002) 

Technology of the Prior Art 

In the prior art, many non-steroidal anti-inflarmnatory drugs are used as anti-inHanunatory 
agents and antirheumatics. These dmgs are said to be effective because they hinder 
cyclooxygenase and prevent biosynthesis of prostaglandin (Allergy Clin. Inmiunol., VoL 58, p. 
691 (1976)). Moreover in many novel non-steroidal anti*infUmmatory dn^, the agents which 
hinder cyclooxygenase have been explored. However, although non-steroidal anti-inflammatory 
ORising Sun Communications Ltd. kttp://www,risingsim,co.uk 
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drugs of the prior art have the action to reduce the swelling and pain of inflammation, they 
cannot prevent the progress of osseous tissue destruction in arthritis. In addition, side effects such 
as gastrointestinal tract disorder or the like often become problems in particular in the case of 
long-term administration. A novel drug having essential inflammation therapeutic effect having 
osseous tissue destruction inhibitory action, and without any side effect, has not been known. 
Moreover, as a drug having benzimidazole skeleton, benztfaiazole skeleton or benzoxazole 
skeleton, N-[2-(lH-bcnzimidazol-2-yl) phenyl] methoxy acetamide, N-phenyl amide compound 
or the like having antispasmodic action are described in Kokai 8-73438, US5,496,826 (Watson, 
et al., March 5, 1996). Moreover, in Kokai 2000-281577, 2-[4-chloro-2-(5-chloro-lH- 
benzLmidazol-2-yl) amlino]-N,N'-dimethylacetamide having proteoglycan formation promotion 
action is disclosed, a phenyl benzimidazole con^und substituted by alkyl amide group usefol as 
antitumor drug and antibacterial drug is disclosed in Kokai 8-231514, a benzimidazole compound 
substituted by methoxyphenyl group or methylphenyl having tachykinin antagonism is disclosed 
in Kohyo 2000-506529. However, the compound of this invention having osseous tissue 
destruction inhibitory action is not disclosed in the said literature. Moreover, a process for the 
production of N-[2-(lH-benzimidazol-2-yl) phenyl]-N,N'-dimethylamine is disclosed in J, Lumin. 
249 (1999), and it is disclosed in J, Med, Chem. 697 (1970) that the said compound has antiviral 
action, however, the osteoclast differentiation induction inhibitory action is not described at all. 

(0003) 

Problems to be Overcome bv Invention 

The object of this invention is a creation of novel drug having osteoclast differentiation 
induction inhibitory action. 

(0004) 

Means to O vercome these Problems 

Differentiation induction of osteoclast is found in rheumatic arthritis site, and it is reported that 
bone destruction is proceeding by osteoclast These inventors searched for a compound having 
osteoclast differentiation induction inhibition using osteoclast differentiation induction system 
reported in Japan bone metabolism official journal of scientific society (Japan bone metabolism 
official jounial of scientific society. Vol. 12, p. 188 (1994)) and as a result, discovered that a 
group of heterocyclic derivatives having benzimidazole and the like had a potent action. This 
invention was completed based on this discovecy. 

(0005) 

In other wcwrds, this invention relates to a heterocyclic derivative having following general 
formula (I) or pharmaceutically acceptable salts thereof, and moreover, a drug containing this as 
effective ingredient. 
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[1] A heterocycUc derivative represented by formula © <>' *ie pharmaceutically acceptable salt 
thereof 




[wherein, ring A and ring B each independently denote a substituted or imsubstituted aromatic 
ring, and -X- denotes -NRS -S- or -O- and denotes hydrogen atom or lower alkyl group, and - 
Yis 

(1) -NR1R2 

(wherein, Rl denotes an optionally substituted lower alkyl group, an optionally substituted lower 
alkenyl group or optionally substituted lower alkynyl group, and R2 denotes organic group except 
lower alkyl group. Or Rl and R2, together with nitrogen atom, may fonn saturated or unsaturated 
5-7 membered heterocycle which may be substituted by halogen atom, hydroxy group or oxo 
groiq>), 

(2) -C(=0)-NRni2' 

(wherein, Rl' and R2' each independenUy denote an optionally substituted lower alkyl group. Or 
Rr and R2' may form saturated or unsaturated 5-7 membered heterocycle which may be 
substituted by halogen atom, hydroxy group or oxo group together with nitrogen atom), (3) - 
C(0H)Rr'R2" 

(wherein, Rl" and R2" each independently denote an optionally siibstituted lower alkyl group) or 
(4) a saturated or unsaturated 5-7 membered heterocyclic groi:q;> which may be substituted. 

[2] A heterocyclic derivative in accordance with [1] or pharmaceutically acceptable salts thereof 

wherein in formula (I), -R2 is represented by following formulae (a)-(g) 

(a)-R3 

{b)-I>-R3 

(c) -(D)n-E-F-R3 

(d) -C(=0)-CR6R7-NR8-D-R3 

(e) -C(-O>CR6R7-NR8-C(=0)-CR6'R7'-NR8'-I>-R3 
(0 -C(=0)-CR6R7-NR8'R9 

(g) .C(=0)-CR6R7-NR8-C(-0)-CR6*R7'-NR8'-R9 

(in the formula, -D- denotes -C(=0)-, -C(=0>0w, -C(=0)-NR4- or .S(=0)2-. -E- denotes an 
alkylene, alkcnylcnc or alkynylene. -F- is -0-, -0-C(-0>, -CX=0)-0-. -NR5-, -NR5-C(=0)-, - 
C(=0)-NR5-, -NRS-CC^^)-©-, -S(K))2.NR5- or -NR5-S(K>)2-, and R4, R5, R8 and R8' may be 
the same or different and denote hydrogen atom, an optionally substimted lower alkyl group, 
lower alkenyl group or lower alkynyl group, n is 0 or 1. R3 in (a) means an optionally substituted 
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lower cycloaUcyl group, an optionally substituted aryl group, fonnyl gro\q> or cyano group» 
R3 in (b) to (e) denote an optionally substituted lower alkyl group, an optionally substituted lower 
alkenyl group, an optionally substituted lower alkynyl group, an optionally substituted lower 
cycloalkyl group, an optionally substituted aryl group or a saturated or unsaturated heterocyclic 
group, 

R6, R6* and R9 denote a hydrogen atom^ an optionally substituted lower aXkyl group, an 
optionally substituted lower alkenyl group, an optionally substituted lower alkynyl group, an 
optionally substituted lower cycloalkyl group, an optionally substituted aiyl group or a saturated 
or unsaturated heterocyclic group. 

R7 and RT are each hydrogen atom a lower alkyl group which may be substituted. Moreover, 
R6 and R7, R^* and RT may be linked to form an optionally substituted cycloalkane, an 
optionally substituted cycloalkene or z saturated or unsaturated heterocycle which may be 
substituted. Moreover, R6 and R8, R6' and R8', R8 and R9, R8' and R9' may be linked to form a 
saturated or unsaturated heterocycle which may be substituted), or R2 may form a saturated or 
unsaturated 5-7 membered heterocycle which may be substituted by halogen atom, hydroxy group 
or oxo group together with Rl. 

£3] A heterocyclic derivative in accordance with [2] or pharmaceutically acceptable salts thereof 
wherein in (£ormula 1), ring A and ring B are each independently substituted or unsubstimted 6 
membered aromatic ring including 0-2 nitrogen atom, and -X- is Rl is lower alkyl groiq;>, - 
R2 is represented by following formulae (a)-(e) 

(a) -R3 

(b) -D-R3 

(c) ^(D)n-E-F-R3 

(d) -C(=0)^CR6R7-NR8-D.R3 

(e) -C(=0)-CR6R7.NR8-R9 

(wherein, D is -C(»0)- or -C(=0)-0-. and n is 0 or 1. E, F, R3, R6, R7, R8 and R9 have the same 
aforesaid meaning), or R2 may form saturated or unsaturated 5-6 membered heterocycle which 
may be substimted by oxo group together with Rl. 

[4] A heterocyclic derivative in accordance with [l]-[3] represented by formula (II) or 
pharmaceutically acceptable salts thereof 
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(wherein, XI denotes a hydrogen atom, halogen atom, cyano gnmp or lower aUcyl group, X2, X2" 
each independently denote a hydrogen atom, halogen atom or lower alkyl group. Z denotes -CH= 
or nitrogen atom. R2 has the same aforesaid meaning). 

[5] A heterocyclic derivative in accordance with [ll-[3] represented by formula (IE) or 
phannaceutically acceptable salts thereof 




(wherein, XI, X2, X2* and Z have ^e same aforesaid meanings). 

[6] A drug containing as effective ingredient heterocyclic derivative in accordance with any of 
[1]-CS1 or a phannaceutically acceptable salt thereof 

[7] An osteoclast differentiation induction inhibitor and/or bone destruction inhibitor containing 
as effective ingredient heterocyclic derivative in accordance with any of [l]-[5] or a 
pharmaccutically acceptable salt thereof 

[8] An anti-inflammatory drug, antirheumatic and/or therapeutic drug of disease accompanied by 
bone regeneration insufficiency containing as effective ingredient heterocyclic derivative in 
accordance with any of [1]-[S] or a phannaceutically acc^table salt thereof. 

(0006) 

The ^^efiniti^n of s;^frs^t^gnts 

In this specification, "halogen atom" means fluorine, chlorine, bromine or iodine. Lower alkyl in 
"lower alkyl group", •*lower alkoxy group**, "lower alkyl thio group", "lower alkoxycarbonyl 
group", "lower alkyl carbonyl group", "lower alkyl carbonyl oxy group", "lower alkyl sulphenyl 
group" or "lower alkyl sulphonyl group" means a straight or branched chain alkyl of 1-6C. In 
other words, as "lower alkyl group", methyl group, ethyl group, propyl group, isopropyl group, 
butyl group, isobutyl group, sec-butyl group, t-butyl group, pentyl group, iso pentyl group, 2- 
methylbutyl group, ncopentyl group, 1-ethyl propyl group, hcxyl group, 4-methyl pentyl group, 
3-methyl pentyl group, 2-methyl pentyl group, 1 -methyl pentyl group, 3,3-dimcthylbutyl group, 
2,2-dimethylbutyl group, 1,1-dimethylbutyl group, 1,2-dimethylbutyl group are exemplified. As 
"lower alkoxy group", methoxy group, ethoxy group, propoxy group, isopropoxy group, butoxy 
ORising Sun Communications Ltd. http://www.risingsun.C0Mk 
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group, iso butoxy group, sec-butoxy group, t-butoxy group, pentyloxy group, iso pentyloxy 
grot^, 2-m«thyl butoxy group, neopentyl oxy group, 1-cthyl propoxy group, hexyloxy ^oup, 4- 
methyl pentyloxy group, 3-methyl pentyloxy group, 2-niethyl pentyloxy group, l-mcthyl 
pentyloxy group, 3.3-dimethyl butoxy group, 2,2-dimethyl butoxy group, 1,1-dimethyl butoxy 
group or the like are exemplified^ As ''lower alkyl thio group", methylthio group, ethylthio 
gioup, propylthio group, isc^ropylthio group, butyllhio ffovp, isobuty] thio group or the like are 
exemplified. As "lower alkoxycarbonyl gro;q>", methoxycarbonyl group, ethoxycarbonyl group, 
propoxy carbonyl group, isopropoxy carbonyl group, t-butoxycarbonyl group, n-butoxycarbonyl 
group or flie like arc exemplified. As "lower alkyl carbonyl group", acetyl group, propionyl 
group, butanoyl group, isobutanoyl group, pentanoyl groxq;>, hexanoyl group or pivaloyl group or 
the like arc exemplified. As "lower alkyl carbonyl oxy group", acetoxy group, propionyloxy 
group, pentanoyloxy group or the like are exemplified. As "lower alkyl sulphonyl groi^)", 
metbanesulphonyl group, ethane sulphonyl group, propane sulphonyl group, isobutane sulphonyl 
group or the like are exenq>lified. As "lower all^l sulphonyl group", methane sulpheayl group, 
etbane sulphenyl group, propane su^hmyl group, isobutane sulphonyl group or the like are 
exemplified. "Lower alkenyl group" means straight or branched chain alkcnyl group of 2-6C, and 
vinyl group, aryl group, butenyl group or the like can be exemplified. "Lower alkynyl groiq>*' 
means straight or branched chain alkynyl gfoup of 2-6C, and propargyl groiq>, ethynyl group or 
Ae like can be exemplified. 

(0007) 

As "substituted or unsubstituted aromatic ling**. for exanq>le aromatic ring of ring component 

atoms 5-14 is nominated, and in an embodiment, benzene ring, naphthalene ring, pyridine ring, 

pyrazine ring, pyrimidine ring, pyridazine ring, quinoline ring, isoquinoline ring, quinazoline ring, 

quinoxaline ring, thiophene ring, pyrrole ring, fioran ring, benzo thiophene ring, benzoiuran ring, 

indole ring, inudazole ring, pyrazole ring, isoxazole ring, iso thiazole ring, thiazole ring, oxazole 

rang, benzimidazole ring, benz thiazole ring or benzoxazole ring or the like is nominated. "Aryl 

group" is a monovalent group wherein nitrogen atom or carbon atom on the aforesaid 

"substituted or \msubstituted aromatic ring" comprise bond position. As "saturated or unsaturated 

heterocycle", for example saturated or unsaturated 1-3 ring 5-7 membered heterocyclic group 

containing the su^hur atom which may be oxidised with 1-6 nitrogen atom, oxygen atom and/or 

1 or 2 oxygen atom is nominated, and in an embodiment, furan, tetrahydrofiiran, pyran, 

tetrahydropyran, thiophene, thiophene 1,1 -dioxide, pyrrole, thiazole, pyrazole, oxazole, 

imidazole, tetrazole, isoxazole, iso thiazole, triazole, indole, benzo thiophene, benzofiiran, 

pyridine, pyrrolidine, pyrazine, pyrimidine, pyridazine, triazine, quinoline, isoquinoline, 

morpholine, thiomorpholinc, thiomorpholine 4-oxide, piperazine, piperidine, or the like. 

"Saturated or unsaturated heterocyclic group" is a monovalent group wherein nitrogen atom or 

carbon atom on the aforesaid "substituted or unsubstituted heterocycle" comprise bond position. 
ORising Sun Communications Ltd, ht^://www,risingsm,co.uk 
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"Cycloalkane" means cyclo C3-7 alkyl, namely cyclopropane, cydobutaae, cydopentane, 
cyclohexane or the like. "Lower cycloallcyl group" is a monovalent group of the aforesaid 
"cycloalkane". "Lower cycloalkyl oxy group". "lower cycloalkyl carbonyl group", "lower 
cycloalkyl carbonyl oxy group"» "lower cycloalkyl oxycarbonyl group" respectively denote oxy 
group in -wtdch lower cycloalkyl group is bonded, caibosyl group, carbonyl oxy groups 
oxycaibonyl group. "Cycloalkene** means cyclo C5-7 alkene, in oth^ wozds, cyclohexene, 
cyclopentene or the like. As "lower cycloalkenyl group", it is a monovalent group of the 
aforesaid "cycloalkene". As ♦'lower cycloalkenyl oxy group"» •*lower cycloalkenyl carbonyl 
group", "lower cycloalkenyl carb<Kiyl oxy group", "lower cycloalkenyl oxycarbonyl gi^up**, 
respectively denote oxy group in which lower cycloalkyl group is bonded, carbonyl gro\ip, 
carbonyl oxy gro\^>, and oxycarbonyl group. 

(0008) 

"Alkylene** means a straight chain or branched saturated divalent groiq> of eaibon number l^C, for 
example, methylene, 1 ,2-cthylene, 1,1-ethylcnc, trimcthylenc, 2-mcthyl trimethylene, 
tetramethylene, pentaxnethylene, hexamethylene and the like are nominated. "Alkenylene" 
means a straight or branched chain divalent group with carbon number 2-6 having 1-2 double 
bond, and for example cis or trans vinylene, vinylidene, cis or trans- 1-propenylene, cis or trans- 
2-butynylene, cis or trans-3-butynylene, cis or trans- 1-pcntcnylene, cis or trans-2-pentenylene, 
cis or trans-3-pcntenylene, cis or tran&-4-pcntenylenc and the like are nominated. "Alkynylenc" 
means straight or branched chain divalent group of carbon number 2-6 having 1-2 triple bond, 
and for example, ethylnylene, propynylcne, 2-batynylene, 3^ntynylene, 4-mcthyl-3- 
penlynylene and the like are nominated. 

(0009) 

**Lower haloalkyl group" is a lower all^l group substituted by 1-S halogen atoms which may be 
the same or different, and trifluoromethyl, 2-trifluoroethoxy, chloromethyl, 2-chloroethyl or 
the like are nominated. "Lower haloalkoxy group" is lower alkoxy group substituted by 1-5 
halogen atoms which may be the same or different, and trifluoromethoxy, 2-chloroethoxy, 2- 
trifhioroethoxy or the like are nominated. 

(0010) 

Explmtjgp of fpnnula (D 

in ring A of general formula (I), the ideal species for "substituted or unsubstituted aromatic ring** 

is 5 or 6 membered ring aromatic ring including nitrogen atom 0-2, and preferably benzene ring, 

pyridine ring, pyrimidine ring, thiazole ring or imidazole ring or the like is nominated, and in 

particular pyridine ring or benzene ring are ideal. In ring B, the ideal species for "substituted or 

unsubstituted aromatic ring*' is 6 membered ring aromatic ring including 0-2 nitrogen atoms» and 
ORising Sun Communications Ltd. http://www.risingsun,cQ^uk 
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prefetably benzene ring or pyridine ring or the like are nominated, and benzme ring is in 
particular ideal. As suitable substituents of aromatic ring when the ring A / ring B is substituted, 
arbitrary groi^ included in each of the following group a) or b) are nominated, and one or 
plurality of these may be arbitrarily substituted. 

a) Halogen atom, nitro groiq>, cyano gnnq), carboxyl group, sulphamoyl group, hydroxy groi^, 
carbamoyl group 

b) Lower alkyl group, lower alkoxy group, lower alkyl thio group, lower alkyl carbonyl group, 
lower alkoxycarbonyl group, carbamoyl groi^, lower alkyl sulphonyl grou|> (each group of this 
group may be substituted by 1 or plurality of group aibitrarily selected from group such as halogen 
atom, cyano groiq>, hydroxy gro\iq) or carboxyl and the like). 

In particular ideal substituent is halogen atom, cyano groiq;), hydroxy group, carboxyl group, 
lower alkoxycarbonyl group, tower alkyl sulphonyl group, k>wer alkyl group, lower haloalkyl 
group, lower alkoxy group, lower haloalkoxy group, lower alkyl thio group. Even more preferable 
substituent as substituent of ring A is halogen atom, cyano group, carboxyl groups lower alkyl 
sulphonyl group, lower alkyl group, lower alkoxy group, lower alkyl thio group, and preferably 
these are one or two substituted. In an embodiment, fluorine atom, chlorine atom» bromine atom, 
methyl group, ethyl group, mcthoxy group, mcthylthio group, cyano group. Even more 
preferable substituent as substituent of ring B is halogen atom, lower alkyl group, lower haloalkyl 
group, and preferably these axe one or two substituted, in an embodiment, fluorine atom, chlorine 
atom, bromine atom, methyl gtoi^, ediyl group, trifhioromethyl group, and chlorine atom is in 
particular ideaL 

(0011) 

In formula (I), X is preferably -NR^- and prefecied is hydrogen atom, methyl group, and ethyl 
group. In particular ideal R^ is hydrogen atom. 

(0012) 

When Y is an "optionally substituted saturated or unsaturated S-7 membered heterocyclic group", 
preferably Y is 2-iinidazolyl group, 5-tctrazolyl group, 2-pyridyl group, 3-pyridyl group, or 4- 
pyridyl group. In Y, as substituent of lower alkyl group in Rl, Rl', R2', Rl", R2", R4, R5, R7, RT, 
R8 or KZ\ arbitrary group including in each group of the following a) or b) are nominated and 
these may be arbitrarily substituted by 1 or in plurality. 

a) Halogen atom, cyano group, hydroxy group, carboxyl group, carbamoyl group 

b) Lower alkyl group, lower alkoxy group, lower alkyl carbonyl group, lower alkyl carbonyl oxy 

group, lower alkoxycarbonyl group, lower alkyl thio group (each group of this group may be 
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substituted by 1 or plurality of geoup arbitrarily selected Scorn for example halogen atom, cyano 
groups group, hydroxy group, carboxyl gro^ and the like). 

(0013) 

As sttbstituent of lower alkenyl group or lower alkynyl group in Rl, R4, R5, R8 or RS*, the same 
Sttbstituents as the said lower alkyl group aze nominated. As "saturated or unsaturated 5-7 
mcmbercd heterocyclc which may be substituted by halogen atom, hydroxy group or oxo group" 
which is fonncd by Rl and R2 or RV and R2' with nitrogen atom, a pyrrole, pyrrolidine, 
imidazole, pyrazole, thazole, piperidine, piperazine, pyiazolidine, pyrazoline, pyrroline, 
piperazino or the like are ideal. Furthermore preferred substituent is hydroxy group or oxo group. 
As "saturated or unsaturated 5-7 mcmbered heterocycle which may be substituted by halogen 
atom, hydroxy groiQ) or oxo group" which is fonned by Rl and R2 with nitrogen atom, more 
preferably pyrrolidine and pyrroline which may be respectively unsubstituted or substituted by 
oxo group, hydroxy grot^i are nominated. Among tfiese, 2-oxopyirolidin, 2-oxo 3-pyiToline are 
nominated as in particular ideal. Moreover, as ideal Rl, in embodiments, methyl group, ethyl 
group, methoxy group, cthoxy group, 3-propcnyl group are nominated. In particular ideal one is 
methyl group. As ideal Rl', R2*, Rl" or R2", lower alkyl group such as methyl group, ethyl group 
or the like is nominated. 

(0014) 

As ideal example of R4 or R5, hydrogen atom, methyl group, ethyl group are nominated. As ideal 
example of R7, RT, R7, R7*, hydrogen atom or methyl group, etfiyl group arc nominated. 
Moieover, as other ideal example, a case wherein R7, RT respectively form "optionally 
substituted cycloalkane" or "saturated or unsaturated heterocycle which may be substituted" 
together with R6, R6'. As "prefcired substituent", following a) or b) arc nominated. 

a) Halogen atom, cyano group, oxo grotip, hydroxy group or the like are nominated. 

b) Lower alkyl group, lower alkoxy group 

(each groi^ of this group may be substituted by 1 or plurality of group arbitrarily selected from 
for example halogen atom, cyano groi^, groiq>, hydroxy groi^, carboxyl group and the like) 
As in particular desirable "cycloalkane which may be substituted", cyclobutane, cyclopentane, 
cyclohexane. As in particular preferred '*cycloalkane which may be substituted", as "optionally 
substituted 5-7 membered heterocycle** pyrrolidine, piperidine, piperazine, pyiazolidine, 
pyrazoline, piperazino or the like are ideally exemplified. 

(0015) 

As ideal example of R8 or R8', methyl group, ethyl group or the like is nominated. Moreover, as 

"optionally substituted saturated or unsaturated 5-7 membered heterocycle" formed by R8, R8* 
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respectively together with R6, R6', R9, pyxrolidine, pipcridinc, piperazine, pyrazolidine, 
pyrazoline, piperazino, azetidine, tiuazolidine or the like are ideal. As preferred substituent, 
following a) or b) is nominated. 

a) Halogen atom, cyano group, oxo group, hydroxy groi^, or ib& like are nonunated. 

b) I^wer aUcyl group, lower aUcoxy groiq> 

(each group of this group may be substituted by 1 or plurality of group selected arbitrarily from 
for example halogen atom, cyano group« group, hydroxy group, carboxyl group and the like) 
R6, R6* and R9, piefecably may be tiie same or different and are hydrogen atoms or optionally 
substimted lower alkyl groups. 

(0016) 

In R3, R6, R6', R9, arbitrary gro\^ including in each group from flxe following a) to e) axe 
nonunated as substituent of lower alkyl group, and the lower alkyl g^up may be arbitrarily 
substimted by 1 or pluialiiy of these. 

a) Halogen atom, cyano group, mercapto &oup, carboxyl group, hydroxy group, sulpho group, 
oxo group, thioxo group, an optionally si^tituted amino group, an optionally substituted 
guaniditto groiq>, acyl group, acyl oxy group, an optionally substituted caibamoyl group, an 
optionally substituted sulphamoyl group, an optionally substituted ureide group 

b) lower cycloalkyl group, lower cycioalkyl oxy group, lower cycloalkyl caibonyl groi4>» lower 
cycloalkyl catbonyl oxy group, lower cycloalkyl oxycaibonyl group, lower cycloalkenyl group, 
lower cycloalkenyl oxy group, lower cycloalkenyl catbonyl group, lower cycloalkenyl carbonyl 
oxy group, lower cycloalkenyl oxycarbonyl group 

(each group of this group may be substimted by 1 or phirality of group selected arbitrarily from 
group such as for example halogen atom, cyano groi^, mercapto group, oxo groi^, thioxo group, 
lower alkyl group, lower haloalkyl group, an optionally substimted amino group, hydroxy group, 
lower alkoxy group, lower haloalkoxy group, acyl group, acyl oxy group, lower aDcyl thio group, 
carboxy 'group, an optionally substimted carbamoyl group, lower alkoxy carbonyl group and the 
like). 

(0017) 

c) Lower alkoxy group, lower alkoxycaibonyl group, lower alkyl thio group, lower alkyl carbonyl 
group, lower aOcyl caibonyl oxy group or lower alkyl sulphenyl group, lower alfyl sulphonyl 
group 

[each group of this group may be substituted by 1 or plurality of group selected arbitrarily from 

group such as for example halogen atom, cyano group, *Ra, -ORa, -SRa, «OCH2Ra, -SCH2Ra 

(wherein, Ra denotes phenyl group or monocyclic heterocycle group. Phenyl group or 
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group, an optionally substituted guanidino group, an optionally substituted amidino group, 
hydroxy group, oxo group, thioxo group, an optionally substituted carbamoyl group, sulpho 
group, an optionally substituted sulphamoyl group, mcthylcnedioxy group, ethylenedioxy group, 

b) -Ra, -ORa, -COsRa, -SOsRa, -SRa, -OCH2Ra (wherein, Ra has the same aforesaid meaning). 

(0021) 

c) Lower alkyl group, lower alkoxy groiq>, lower alkoxycarbonyl group, lower alkyl thio group, 
lower alkyl carbonyl group, lower alkyl carbonyl oxy group, lower alkyl sulphonyl group 

[each group of this group may be substituted by 1 or ptmality of group selected arbitrarily fsom 
group for example halogen atom, cyano group, mercapto group, an optionally substituted amino 
group, hydroxy group, acyl group, acyl oxy group, carboxy-group, an optionally substituted 
carbamoyl group, an optionally substituted carbamoyloxy group, sulpho group, an optionally 
substituted sulphamoyl group, -Ra, -ORa, -SRa, -0CH2Ra, -SCHZRa (wherein, Ra has the same 
aforesaid meaning), lower cycloalkyl groiip Qower cycloalkyl group may be substituted by 1 or 
plurality of group selected arbitrarily from group such as halogen atom, lower alkyl group, lowor 
haloalkyl group, an optionally substituted amino group, hydroxy groiip, lower alkoxy group and 
lower haloalkoxy group and the like), lower alkoxy group, lower alkoxycarbonyl group and lower 
alkyl thio group, or the like], 

d) Alkenyl group 

[alkenyl group may be substituted by 1 or more groups selected arbitrarily from group for 
example halogen atom, cyano group, mercapto group, oxo group, thioxo group, an optionally 
substituted amino group, an optionally substituted guanidino groi^, hydroxy groups lower alkoxy 
grot^E). lower haloalkoxy gn>iq>, lower alkoxycarbonyl group, lower alkyl thio gzxnip, acyl group, 
acyl oxy group, carboxy-group, an optionally substituted carbamoyl group. -Ra, -ORa, -SRa, - 
OCH2Ra and -SCH2Ra (wherein, Ra has the same aforesaid meaning) or the like], 

e) Alkynyl group 

[alkynyl grotq;> may be substituted by 1 or more groi^ selected arbitrarily from groi^ for 
example, halogen atom, nitro group, cyano group, mercapto group, oxo group, thioxo group, an 
optionally substituted amino group, hydroxy group, lower alkoxy group, lower haloalkoxy group, 
lower alkoxycaibonyl group, lower alkyl thio group, acyl group, acyl oxy group, carboxy-group, 
an optionally substituted carbamoyl group, -Ra, -ORa, -SRa, -OCH2Ra and -SCH2Ra (wherein, Ra 
has tbe same aforesaid meaning) or the like]. 

(0022) 

f) Alkenyloxy group, alkenyloxy carbonyl group, alkenyl carbonyl group, alkenyl carbonyl oxy 
group, aUcynyl oxy group, alkynyl oxycarbonyl group 

[each group of this group may be substituted by 1 or plurality of group selected arbitrarily from 

group for example halogen atom, oxo group, an optionally substituted amino group, hydroxy 
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groiq), lower aDcoxy groi^, lower haloalkoxy groi^, acyl group, acyl oxy groiqp, lower alkyl thio 
group, carboxy-group, an optionally substituted caibamoyl group, lower alkoxycaibonyl gro\q> 
and phenyl group and the like], 

g) Lower cycloalkyl group, lower cycloalkyl oxy group, lower cycloalkyl carbonyl group, lower 
cycloalkyl carbonyl oxy group, lower cycloalkyl oxycaibonyl group, lower cydoalkenyl group, 
lower cydoalkenyl oxy group, lower cydoalkenyl carbonyl gioiqp, lower cydoalkenyl carbonyl 
oxy group, lower cydoalkenyl oxycarbonyl group 

[each group of this group may be substituted by 1 or plurality of group selected arbitrarily from 
group such as for example halogen atom, nitro group, cyano groiQ), mercapto group, oxo group, 
thioxo group, lower alkyl group, lower haloaUcyl group, an optionally substituted amino group, 
hydroxy group, lower alkoxy group, lower haloalkoxy group, acyl group, acyl oxy group, lower 
alkyl thio group, carboxy*group, an optionally substituted carbamoyl group and lower 
alkoxycaibonyl group and the like]. 

(0023) 

As acyl group, for example, acyl groiqts represented by following a) or b) arc nominated. 

a) Lower alkyl caibonyl group or lower alkyl 5ulphon>4 group 

[each group of this group may be substituted by 1 or plurality of group selected arbitrarily from 
group such as halogen atom, cyano group, -Ra, -ORa, -SRa, -OCH2Ila» -SCH2Ra (wherein, Ra has 
the same said meanings), lower cycloalkyl group (lower cycloalkyl groi^ may be substituted by 1 
or plurality of group selected arbitrarily £rom group such as halogen atom, lower alkyl groi^, 
lower haloalkyl group, amino groiq), hydroxy group, lower alkoxy group and lower haloalkoxy 
group and the like), low» alkoxy group, lower alkoxycaibonyl group and lower alkyl thio group 
and the like] 

b) Caxbonyl groi^ or the sulphonyl group in which any of cycloalkyl group, azyl group or 
heterocyclic group is respectively bonded 

[each group of this group may be substituted by 1 or plurality of group selected arbitrarily from 
group such as halogen atom, cyano groi^), carboxyl group, lower alkyl group, lower haloalkyl 
group, lower alkoxy group, lower haloalkoxy groiq), lower alkyl carbonyl group, lower alkyl 
carbonyl oxy group or lower alkoxycaibonyl and the like], 

as acyl group, in an embodiment, formyl, acetyl, propanoyl, 2-propanoyl, pivaloyl, valeryl, 
pivaloyl, trifluoroacetyl, benzoyl, naphthoyl, nicotinoyl, metfaanesulphonyl, trifluoromethane 
sulfonyl, p-toluenesulfonyl and the like are nominated. Moreover, as &r as acyl oxy group is 
concerned, acyl group-bonded oxy group is stated. 

(0024) 

As far as substituent of "substituted carbamoyl group", "substituted sulphamoyl group" and 
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"substituted ureidc group" axe concerned^ lower alkyl group, lower haloaU^l group, lower alkoxy 
group, lower haloalkoxy group or the like are nominated and the same or different plurality of 
groups may be independently substituted. In an embodiment, as substituted carbamoyl group, 
diethylcarbamoyl, dimethylcarbamoyl and the like are nominated. As substituted sulphamoyl 
group, in an embodiment, ethyl sulphamoyl, dimethyl sulphamoyl and the like are nominated. As 
substitixted ureide group, 3-metbyl uxeide gnmp or the like is ntmiinated. 

(0025) 

As far as substitoent "substituted amino group" or "substituted guanidino group" is ocmcemed, for 
example acyl group represented by a) to c) is nominated, and the same or different plurality of 
groups may be independently substituted. 

a) Acyl group, 

b) Alkyl groi^, alkoxycaxbonyl groi^ 

[each group of this group may be substituted by 1 or plurality of groups arbitrarily selected from 
group such as halogen atom, cyano group, -Ra (wherein, Ra has the same said meanings), lower 
cycloalkyl group Qower cycloalkyl group may be substituted by 1 or plurality of group selected 
arbitrarily from group such as halogen atom, lower alkyl group, lower haloalkyl group, amino 
groi^), hydroxy gro^, lower alkoxy group and lower haloalkoxy group and the like), lower 
alkoxy group, lower alkoxycarbonyl group and lower alkyl Chio group and the like], 

c) Cycloalkyl group, aiyl group or heterocyclic group 

[each group of this group may be substituted by 1 or plurality of group selected aibitrarily from 
group such as halogen atom, cyano group, lower alkyl groi^, lower haloalkyl group, lower alkoxy 
group, lower haloalkoxy group and the like], 

as embodying substituted amino group, acetamide, propionamide, butylamino, 2-butylamino, 
methylamino, 2-m6thyl-l-propylamitto, diefhylamino and the like are nominated. 

(0026) 

As ideal Y, following a) to e) are nominated. 

a) -NR10CO-Rn 

[RIO is a low^ alkyl group, lower alkenyl group, and Rll is a lower alkyl group, lower alkyl 
group which may be substituted by halogen atom, amino group, carboxyl group or hydroxy group, 
aryl group which may be substituted by lower alkyl group, lower haloalkyl group, lower 
haloalkoxy group, nitro group, cyano group, hydroxy group, lower alkoxy group, 
methylenedioxy group or ethylenedioxy groi^], 

b) -NR10^D'-E-F-R12 

[RIO, £ and F have the san>e aforesaid meanings. D' is -C(=0) or -S(K>)2. R12 is a lower alkyl 
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group, lower haloalkyl group, lower alkoxy group, lower haloalkoxy group, lower alkyl group 
substituted by -Ra, *0-Ra, -CH2-Ra (Ra has the same aforesaid meaning), aryl group which may 
be substituted by lower alkyl group, lower haloalkyl group, lower haloalkoxy group, nitre group, 
cyano group, hydroxy group, nitro groiip, cyano group, halogen atom, lower alkoxy group, 
methylenedioxy group or ethylenedioxy group, and the saturated heterocydes in which nitrogen 
atom may be substituted by acyl group], 

c) -NR10-C(=O)-CHR13.NR14-R15 

[RIO has the same aforesaid meaning. R14 and R15 is the same or different and respectively 
denote hydrogen atom, methyl group, ethyl group. Or R14 and RIS are bonded and denote the 
heterocycle which may be substituted by oxo group. R13 is lower alkyl group which may be 
substituted by following gioiq)s: carboxyl group, hydroxy group, sulpho groiq), an optionally 
substituted amino group, an optionally substituted ureide group, an optionally substituted 
guanidino group, an optionally substituted lower alkoxycarbonyl group, an optionally substituted 
lower alkoxy group, an optionally substituted lower thioxy groiq>, an optionally substituted lower 
alkyl sulphonyl group, an optionally substituted lower all^l sulphenyl group, saturated or 
unsaturated heterocycle], 

d) -NRl0-CC=O)-CHR13-NR14-D"-R12 

[RIO, R12, R13 and R14 have the same aforesaid meanings. D" is -C(=0)- or -C(=0)-0-], 

e) -NR16R17 

[R16 and R17, together with nitrogen atom, form a saturated or unsaturated S-7 membcrod 
heterocycle which may be substituted by hydroxy group or oxo group). 

(0027) 

Heterocyclic derivatives represented by formula (I) of this invention are the concept including all 
geometric isomers, optical isomers, and these can be used in a form of pure isomer or a mixture 
thereof. 

Heterocyclic derivatives of this invention can form phaxmaceutically permitted salts. Aa 

pharmaceuticaUy permitted salts, acid addition salt and base ad^tion salt are nominated. As add 

addition salt, for example inorganic salt such as hydrochloride, hydrobromic acid salt, sulphate. 

bydroiodic acid salt, nitrate, phosphate or the like, and organic salt such as citrate, oxalate, 

acetate, fonnate, jsropionate, benzoate, trifiuoroacctate, maleate, tartrate, methanesulfonate, 

beQzensiq)lhonate or the like are nominated and as base addition salt, inorganic base salt such as 

sodium salt, potassium salt, calcium salt, magnesium salt, ammonium salt and the like, organic 

base salt such as triethylammonium salt, triethanol ammonium salt, pyridinium salt, diisopropyl 

ammonium salt and the like are nominated. Moreover, In this invention, solventate such as 
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hydfate of phaxxnaoeuticaUy pennitted salt of heterocyclic derivative or the like and crystals in 



(0028) 

A process for the production 

Heterot^clic derivative of this invention or isomer thereof can be produced for example by the 
following process. 

Process for the production A 

Metfiod for t he synthesis of heterocyclic derivative represented bv ^eral fomula (6). 



Step to produce the compound of general fonnula (2) by reacting the compound of general 
formula (1) with trichloroacetyl chbride» triphosgene and the like in the presence of base (for 
example triethylamine and the like) in a suitable solvent The compoxmd of general formula (2) 
can be derived by reacting the substance viiich is equivalent in carbon monoxide as synthon 
usually at -20°C to the reflux temperature for 1-48 hours with respect to the compound Of 
general fonnula (1) in an inert solvent and in accordance with requirements, in the presence of 
base. Wherein, as inert solvent, a single or mixed solvent of for example, ether species such as 
tetrahydrofuran, diethyl ether, dioxane, 1^-dimethoxy ethane and d^e like, hydrocarbons such as 
toluene, benzene or the like, balogenated hydrocaibons such as dichloromethane, chloroform, 
1,2-dichloroethane and the like, ketones such as acetone and the like, polar organic solvent 
species such as acetonitrile and &e like. As base, nitrogen containing organic base species such as 
triethylamine, diisopropyl cthylamine, tributyl amine, 1,5-diazabicyclo (4.3.0) non-5-ene (DBN), 
1,4-diazabicycIo (2^.2) octane (DABCO), l,8-dia2abicyclo (5.4.0) undec-7-ene (DBU), pyridine, 
dimethylaminopyridine, picoline and the like» inorganic base species such as sodium bicarbonate, 
potassiitm hydrogen carbonate, sodium caibonate, potassium carbonate and the like. As substance 
equivalent to carbon monoxide as synthon, phosgene, diphosgene, triphosgene and dialkyl 
carbonic acid or the like are nominated. Moreover, the compound represented by general formula 
(2) is possible to produce by process in accordance with following literature or quoted in the 
literature (Synthesis, SOS (1980), Advances in Heterocyclic Chemistiy, A.R. BCatrtzky and AJ. 
Boulton Eds., Academic Press, Vol. 28. 127 (1981)). 
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(0030) 

Step to produce the compound of general fonnida (3) by introducing substituent Rl to nitrogen 
atom of tiie compound of general formula (2). Base is caused to act usually at -7S?C to 50^C for 
1-48 hours to the commmial compound or the compound of general fonmila (2) produced by 
Step Al in an inert solvent and thereafter halogenated Rl is caused to act usxially at -78*^0 to 
50*C for 1-48 hours, and thereby tiie compound of general fbnnula (3) can be produced. 
Wherein, as inert solvent, a single or a mixed solvent of etbcis such as tetrahydroftiran, diethyl 
ether, dioxane, l,2^melhoxyetfaane and the like, hydrocarbons such as toluene, benzene or the 
like, polar organic solvent species such as acctonxtiile, N,N-dimethylformamide, 
dimethylsulfbxide, hexamethylene phospho amide and the like. As base, sodium hydride, 
potassium hydride, lithium hydride, lithium diisopropylamizw, lithium bis (trimethylsilyl) amide, 
potassium t-butoxide, sodium ethoxide and the like are nominated. For example, as halogenated 
Rl, lower alkyl halide such as methyl iodide, ethyl iodide and the like, omega-halogenoester 
species such as ethyl 1-bromoacetic acid, ethyl 2-bromopropionic acid or the like, omega- 
halogeno nitriles such as biomo acetonitrile or the like are nominated. 

(0031) 

Step A3 

The compound of general fonnula (S) can be obtained by carrying out addition condensation 
reaction of the compound of general fonnula (3) and the compound of general fonnula (4) from 
room temperature to reflux temperature in an inert solvent Wherein, as inert solvent, a single or 
a mixed solvent of organic acid such as acetic acid, propionic acid, formic acid or the like are 
preferred, and single or mixed solvents of polar organic solvent species such as dimethylstdfbxide 
and the like, hydrocarbons such as toluene, bemsene or the like and ethers such as 
tctrahydroftiran, diethyl ether, dioxane, 1,2-dimethoxycthane including mineral acid such as 
hydrochloric acid, sulphuric acid, hydrogen bromide or the like and organic acid such as acetic 
acid, formic acid methanesulfonic acid, toluenesulfonic acid or the like, or water are nominated. 

(0032) 

SKT> A4 

Step to produce the compound of general formula (6) by introducing substituent R2 to amino 
group of the compound of general formula (5). Below four processes are exemplified. Moreover, 
in R2, the functional group may be protected in accordance with requirements by protecting 
group. As protecting group, for example group described in Protective Groups in Organic 
Synthesis 2nd Edition (T. W. Greene and P. G. M. Wuts, John Wiley and Sons, Inc) can be used. 
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Process 1 

With respect to the compound rq[>resemed by general formula (5)> the reaction is carried out 
usually at 0*C-50C** for 1-48 hours in the presence or absesice of various acyl halide species, 
sulfonyl halide species, acyl halide amino acid, cyanidation halogen or acid anhydride and solvent, 
in the presence of base, and in accordance with requirements, using phase transfer catalyst, and 
thereby substituent R2 is intioduced. Wherein, as solvent, Uieie are single or mixed solvents of 
for example alcohol such as methanol, etbanol, isopropanol, butanol, ediers such as 
tetrahydrofuran, diethyl ether, dioxane, 1,2-dimethoxyethane and the like, hydrocarbons such as 
toluene, benzene or the like, halogenated hydrocarbons such as dichlorometbane, chloroform, 
)l,2-dichloxoethane and the like, ketones such as acetone and the like, polar organic solvent 
species such as acetonitrile, N,N-dimethyiformamide, dimethylsulfoxide, heiuuttethylene phospho 
amide and the like. As base, nitrogen containing organic base species such as triethylamine, 
diisopropyl ethylamine, tribuQrl amine, 1,5-diazabicyclo (4.3.0) non*5-ene (DBN), 1,4- 
diazabicyclo (2.2.2) octane (DABCO), 1,8-diazabicyclo (5.4.0) undec-7-ene (DBU), pyridine, 
dimethylaminopyridine, picoline and the like, inorganic base species such as sodium bicarbonate, 
potassium hydrogen carbonate, sodium carbonate, potassium carbonate, sodium hydroxide, sodium 
hydride or the like, alcoholate species such as potassium t-butoxide, sodium ethoxide and the like 
are nominated. As phase transfer catalyst, quaternary ammonium salt such as 
tetrabutylammonium bromide, benzyltriethylaznmonium bromide and the like, ciown ether 
species such as 18-Crown-6-ether and the like are nominated. Moreover, subsequently to 
aforesaid reaction (introduction of substituent R2), in accordance with requirements, hydrolysis is 
cazried Out using solvent such as alcohol and the like in the presence of base. Usually the reaction 
is caixied out between O^C and reflux temperature, and as a base, alkali metal carbonate - 
bicarbonate such as potassium carbonate, sodium carbonate, sodium bicarbonate, potassium 
hydrogen carbonate and the like, alkaline earth metal hydroxide and alkali metal hydroxide such 
as magnesium hydroxide, sodium hydroxide, potassium hydroxide and the like, tetrabutyl 
amttionium fluoride and the like may be used. As solvent, an alcohol such as methanol, ethanol, 
isopropanol, butanol and the like, water, ethers such as tetrahydrofuran, diethyl ether, dioxane, 
1,2-dimethoxyethane and the like used for ordinary hydrolysis can be used alone or as a mixed 
solvent 

(0033) 
Process 2 

A base is added in accordance with requirements to the compound of general formula (S) and 

carl>oxylic acid derivative in the presence of condensing agent in an inert solvent^ thereafter the 

reaction is carried out usually at '•20*'C to room temperature for 1-48 hours and thereby the 

compound of general formula (6) can be produced. As inert solvent, a single or a mixed solvent of 

etibers such as tetrahydrofuran, diethyl ether, dioxane, l,2-dimeth0xy ethane and the like, 
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hydrocarbons such as hcxane, heptane^ tohiene, benzene, xylene or ihe like» halogenated 
hydrocaxbons such as dichloromethane, chlorofonn. 1,2-dichloroetfaane and the like, ketones 
such as acetone and the like, polar organic solvent such as acetonitrile, N,N-dimethylfonnaniid6, 
dimethylsulfoxide, hexamethylene phospho amide and the like. The base is not limited in 
paiticular so long as it is a base used in ordinary reaction as base, and for example nitrogen 
containing organic base species such as N-methylmotpboline, triethylamine, diisopropyl 
ethylamine, tributyl amine, DBU, DBN, DABCX), pyridine, dimethylaminopyridsne, picollne and 
the like, inorganic base species such as sodium bicarbonate, potassium hydrogen carbonate, sodium 
carbonate, potassium caibonate, sodium hydroxide, sodium hydride and the like are nominated. As 
phase transfer catalyst, quaternary ammonium salt such as tetrabutylammonium bromide, 
benzyltriethylammonium bromide and Che like, crown ether species such as 18-Crown*6-eth» and 
the like are nominated. As condensmg agent, the species written in Experiment Cheizucals 
Lecture (Nippon Kagakukai, Maruzen) vol 22 are nominated. For example, phosphoester species 
such as cyano phosphoric acid diethyl, diphenylphosphoiyl azide and the like, carbodiimide 
species such as Uethyl-3 (3-dimethylaminopFOpyl)-*carbodiimide • hydrochloride, 
dicyclohexylcarbodiimide and &e like, combination of disulfide species such as 2,2 >dipyridyl 
disulphide and the like and phosphine such as triphenylphosphine and the Uke, phosphorus halides 
such as N,N'-bis (l-^oxo-B-oxazolidinyl) phosfinic diloride, combination of azo dicarboxylic add 
diester such as azo dicarboxylic acid diethyl ester and phosphine such as triphenylphosphine and 
the like, 2-halo- 1-lower alkyl pyridinium halides such as 2-chloro-l-methyIpyridinium iodide or 
the like are nominated. 

(0O34) 
Process 3 

Step to produce the confound represented by general formula (6) by reacting the compound 

represented by general fonmila (5) and mixed acid anhydride. In odier words, it is a process 

wherein lower alkoxy or aryloxy carbonyl halide is reacted with respect to the carboxylic add 

derivative in the presence of base in an inert solvent usually at -78*='C to room temperature, and 

after arbitrarily time has elapsed, a compound represented by general formula (5) or a compotmd 

represented by general fonnula (S) in an inert solvent is added usxially at -78^C to room 

temperature and thereby ihe compound represented by general fonnula (6) is derived. Wherein, as 

inert solvent, a single or a mixed solvents of ethers such as tetrahydrofuran, diethyl ether, 

dioxane, 1,2-dimethoxyethane and the like, hydrocarbons such as toluene, benzene or the like, 

halogenated hydrocarbons such as dichlorometfaane, chlorofonn, 1,2-dichloroethane and the like, 

ketones such as acetone and the like, polar organic solvent ^>edes such as acetonitrile, N,N- 

dimethylformamide, dimethylsulfoxide, hexamethylene phospho amide and the like are 

nominated. As base, there arc for example nitrogen contaiiung organic base species such as N- 

methyhnorphoUne, triethylamine, diisopropyl ethylamine, tributyl amine, DBU, DBN, DABCO, 
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pyridine, dimethylaminopyridine, piooline and the Ufcc, inorganic base species such as sodium 
bicarbonate, potassitim hydrogen carbonate, sodium carbonate, potassium carbonate or flie like, 
potassium t-butoxide, or the like. 

(0035) 
Process 4 

When substituent R2 is formyl group (CHO group), the compound represented by general formula 
(6) can be produced using the processes comprising a process via Vilsmeier type intermediate 
shown in Journal of Organic Caiemistry 1311 (1984) and Synlctt 659 (1992), a process using a 
fozmic acid described in Chemical and Phannaceutical Bulletin 2892 (1983), a process using a 
fonnic acid-acetic acid described in Comprehensive Organic Transformations (R.C. Laroclc, VCH 
publishers, inc) and the like. When the substituent R2 of the compound of general formula (6) has 
protected gi:oup, deprotection can be carried out when desired. This deprotection can be 
performed by general process for example a process described in Protective Groups in Organic 
Synthesis 2nd Edition (T. W. (jieene and P, G. M. Wuts, John Wiley and Sons, Inc.) may be used. 
When substituent R2 of the confound of general formula (6) is including primary or secondary 
amine or hydroxy group, in accordance with process 1 of Step A4, primaiy or secondary amine 
or hydroxy group of substituent R2 can be substituted. In this case, whoi substituent R2 of the 
compound of general formula (6) has protected group, deprotection can be canied out when 
desired. This deprotection can be performed by general process, and for example a process 
described in Protective Groups in Organic Synthesis 2nd Edition (T. W. Greene and P. G. M. 
Wuts, John Wiley and Sons, Inc.) may be used. 

(0036) 

Process for the production B 

Method for the synthesis of heteroc yclic derivative represented bv general formula (13^. 




(wherein. A, B, Rl and R2 have Ihe same aforesaid meanings). 
(0037) 

step to produce the confound of general formula (9) by addition condensation of the compound 
of general formula (7) and the compoimd of general formula (8). The compound represented by 
general fbmiula (7) and the conq»ound represented by general formula (8) are reacted at room 
temperature to reflux ten^erature in an inert solvent, and the compound represented by general 
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fonnula (9) can be obtained. As inert solvent, for example a single or a mixed solvent of ethers 
such as tetcahydrofuran, diethyl ether, dioxane, 1,2-dimethoxyethane and die like, hydrocaibons 
such as hexane, heptane, toluene, benzene, xylene or the like» halogenated hydrocarbons such as 
dichloromethane. chloroform, 1 ,2-dichlorocthane and the like, hydrocaibons such as pentane, 
cyclopentane, hexane, cyclohexane, heptane, cyclohcptane, benzene, toluene, xylene or the like, 
halogen hydrocarbon species such as methylene chloride, chloroform or the like, esters such as 
ethyl acetate, propyl acetate, ethers such as ether, tetrahydrofuran, dioxane, dimethoxyethane or 
the like, ketones such as acetone and the like, polar organic solvent such as acetonitnle, N^- 
dimethylformamide, dimethylsulfoxidc, hexamethylene phospho amide and the like are 
nominated. 

(0038) 

S tPpB2 

The con^und represented by general formula (9) is cyclised by treating in inert solvent at 
usually -78 to 200''C in the presence of oxidant and is possible to obtain the compound 
represented by general fonnula (10). Wherein, as inert solvent, a single or a mixed solvent of for 
example ethers such as tetrahydrofuran, dieti^yl ether, dioxane, 1 ,2-dimethoxyethane and the 
like, hydrocarbons such as toluene, benzene or the like, halogenated hydrocarbons such as 
dichloromethane, chloroform, 1,2-dichloroethane and the like, ketones such as acetone and the 
like, polar organic solvent species such as acetonitrilc, N,N-dimcthylformainide, 
dimethylsulfoxidc, hexamethylene phospho amide and the like are nominated. As oxidant, silver 
oxide (I), manganese oxide (IV) or the like are nominated. Moreover, this cycHsation can be 
performed using a process shown in Tetrahedron Letters 2621 (1997), Tetrahedron Letters 8869 
(1996), Journal Heterocyclic Chemistry 1S39 (1998), Synthetic Communications 1537 (1988), 
Heterocycles 1279 (1980) or the like. 

Stq>B3 

Using a process shown in Comprehensive Organic Transformations (R,C, Larock, VCH 
publishers, inc.), nitro group of the compound of general formula (10) is reduced, and the 
confound rq>r6sented by general formula (H) can be produced. 

StepB4 

In accordance with Step A4, the substituent R2 of the compound of general formula (11) is 
introduced into amino group, and the coxxipound represented by general formula (12) can be 
produced. 

StepBS 

In accordance with Step A2, the substituent Rl is introduced into amino group of the compound 
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Tepiesented by general formula (12) and the compound of goieral formula (13) can be produced. 



(0039) 

Process for the production C 

Method for the synthesis of heterocyclic derivative represented bv general fomraut^ (201 



St^ to produce the compound of general fonnula (16) &om the con:q)Ound of general formula 
(14) and the compound of general fonnula (IS). In inert solvent, the compound r^resented by 
general formula (14) and the compound represented by general formula (15) arc reacted at usually 
-20'*C to room temperature for 1-48 hours in the presence of condensing agent after the addition 
of base in accordance with requirements. As inert solvent, a single or a mixed solvent of for 
example ethers such as tetrahydroiuran, diediyl ether» dioxane> 1,2-dimethoxyetliane and the 
like, hydrocarbons sudi as hexane, heptane, toluene, benzene, xylene or the like, halogenatcd 
hydrocarbons such as dichloromethane, chloroform, 1,2-dichloroethane and the like, polar 
organic solvent such as acetonitrile, N,N-dimetbylfotmamide, dimethylsulfoxide, hexamethylene 
phospho amide and the like are nominated. The base is not limited in particular as base so long as 
it is the base used in ordinary reaction as base, and for example nitrogen containing organic base 
species such as N-methylmorpholine, triethylamine, diisopropyl ethylamine, tributyi amine, 1.5- 
diazabicyclo (4.3.0) non-5-ene (DBN). 1,4-diazabicyclo (2.2.2) octane (DABCO), 1,8- 
diazabicyclo (5.4.0) undec-7-ene (DBU), pyridine, dimethylaminopyridine, picoline and the like, 
inorganic base species such as sodium bicarbonate, potassium hydrogen carbonate, sodium 
carbonate, potassium carbonate, sodium hydroxide, sodium hydride and the like are nominated. As 
condensing agent, the species described in Experiment Chemicals Chairs vol. 22 (edited by 
Nippon Kagaku Kai, Maruzen) are nominated. For example, phosphoester species such as cyano 
phosphoric acid diethyl, diphenylphosphory 1 azide and the like, carbodiimide species such as 1 - 
ethyl-3 (3-dimethyIaminopropyl)-carbodiimide • hydrochbride, dicyclohexylcarbodiimide and 
the like, combination of a disulfide species such as 2,2'-dipyridyl disulphide and phosphine such as 
triphenylphosphine and the like, phosphorus halides such as N,K*-bis (2-oxo-3-oxazoUdinyl) 
phosphonic chloride, a combination of azo dicarboxylic acid diester such as azo dicaiboxylic add 
diethyl ester and phosphine such as triphenylphosphine and the like, 2-halo-l -lower alkyl 



(wherein, XI and B have the same aforesaid meanings). 




(0040) 

Step CI 



ORwng Sun Communications Ltd. 



http://www.risingsun,coMk 



JP2002^I6I0S4 



26 



CAUTION: Translation Standard is 
Post-EdOed Machine Translation 



pyridinium haHdes such as 2-Gbloro-l-methylpyiidiniuin iodide or iho like are nominated. 
Thereafter, in the same way as in StcpA3» the product obtained by aforesaid process can be 
derived to the compound represented by general formula (16). 

(0041) 

2C 

The con^yound of general formula (16) and allylamine are caused to react usually at room 
temperature to 120^C in a sealed reaction container in the presence or absence of inert solvent, 
and thereby the cooipoiind of general formula (17) can be obtained. Wherein, as inert solvent, a 
single or a mixed solvent of hydrocarbons such as benzene, toluene, xylene and the like* amides 
such as K^N-dimethylformamide, N,N-dimethylacetamide and the like, ethers such as 
tetrahydrofuran, dioxane, 1,2-dimethoxy ethane and the like, polar organic solvent species such 
as dimethylsulfoxide and the like, water or the like are nominated. 

(0042) 

Crotonyl gro\tp are introduced by carrying out the reaction with respect to the compound 
represented by general fonxnila (17) usually at O^C-SO^C in the presence of base for 1-48 hours in 
the presence or absence of an inert solvent and trans-crotonyl chloride, and the compound 
represented by general formula (18) can be producexl. Wherein, as inert solvent, a single or a 
mixed solvent of ethers such as tetrabydrofuran, diethyl ether, dioxane, 1,2-dimethoxyethane 
and the like, hydrocarbons such as toluene, benzene or the like» halogenated hydrocaibons such as 
dichloromethane, chloroform, 1,2-dichloroethane and the like, ketones such as acetone and the 
like, polar organic solvent species such as acetonitrile, N,N-dimethylfi>rmamide, 
dimethylsulfoxide, hexamethylene phospho amide and the like are nominated. As base, for 
example nitrogen containing organic base species such as triethylamine, diisopropyl ethylamine, 
tributyl amine, 1,5-diazabicyclo (4.3.0) non-5-ene (DBN), 1,4-diazabicyclo (2.2.2) octane 
(DABCO), 1,8-diazabicyclo (5.4.0) undec-7-ene (DBU), pyridine, dimethylamiiiopyridine, 
picoline and the like, inorganic base ^cies such as sodium bicarbonate, potassium hydrogen 
carbonate, sodium carbonate, potassium carbonate, sodimn hydroxide, sodium hydride, or the like, 
alcoholate species or the like such as potassium t-butoxide, sodium ethoxide and the like. 

Cyclisation reaction of the compound of general formula (18) is carried out using processes 
shown in Chemical Review 2963 (2000), Tetrahedron 4413 (1998), Angcwandte Chemie, 
International Edition in English 2036 (1997), Journal of the Chemical Society: Perkin 
Transactions I 371 (1998) and the like, and the compound of general formula (19) can be 
produced. 
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(0043) 



1,4-reductive reaction is carried out by the reaction with respect to the compound of general 
fonnula (19) in the presence of a reducing agent and an inert solvent usually at O^'C'SO^C for 1- 
48 hours, and the conq^ound represented by general fonnula (20) can be produced. Wherein, as 
reducing agent, sodium borohydride, hydrogcnated boron potassium, hydrogenated boron bis 
(triphenylphosphine) copper (I), hydrogenated tri-sec-butyl boron sodium, hydrogenated tri-sec- 
butyl borax potassium, hydrogenated tri-sec-butyl boron lithium or the like are nominated. As 
inert solvent, a single ox a mixed solvent of alcohol such as methanol, ethanol, isopropanol or 
the like, ethers such as tetrahydrofuran, diethyl ether, dioxane, 1 ,2-dimethoxyethane and the 
like, hydrocarbons such as toluene, benzene or the like, halogenated hydrocarbons such as 
dichloromethane, chloroform, 1,2-dichloroethane and the like, ketones such as acetone and the 
like* polar organic solvent species such as acetonitrile, K,N-dimethylfoimamide, 
dime&ylsulfoxide, hexamethylene phospho amide and die like are nominated. 

(0044) 

Process for the production D 

Method for the svntfie&is of heterocvchc derivative represented bv general formula f24). 



(wherein, XI and B have the same aforesaid meanings, m denotes 1 or 2). 

In accordance with Step C3, the con^und of general formula (22) can be produced. 
StepD2 

In accordance with Step C4, ^e compound of general fonnula (23) can be produced. 
St£p D3 

In accordance widi Step C5, the compound of general formula (24) can be produced. 
(0045) 

Process for the production £ 

Method for tifie synthesis of heterocyclic derivative of general formula ^2g> and general formula 
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(wherein. XI has the same aforesaid meaning. R20 denotes a lower alkyl group). 
Step Bl 

In accozdance with Step A2, the compoiind of general formula (48) ean be synthesised from the 
compound of general formula (47). 

Step E2 

The con4>ound of general formula (48) is reacted at room temperature to reflux temperature in 
the presence of base in a solvent for 1-4S hours» and the compound of general formula (25) can 
be obtained. Wherein, as solvent* an alcohol such as methanol, ethanol, isopropanol, butanol and 
the like, water« ethers such as tetrahydro&ran» dioxane and the like can be used as a single species 
or as a mixed solvent As base, inorganic base such as sodium bicarbonate, potassium hydrogen 
carbonate, sodium carbonate, potassium carbonate, sodhim hydroxide, potassium hydroxide and 
the like are nominated. 

Step E3 

In accordance with Step CI, the con^>ound of general formula (25) can be produced. 
St<a>E4 

In accordance with Step C4, the con^und of general formula (27) can be produced. 
Step E5 

The compound of general formula (28) can be produced by reacting with respect to the 
compound represented by general f<»mula (27) under hydrogen atmosphere usually at O^'C-SO^C, 
1-10 atmosphere for 1-48 hours in the presence of catalyst and inert solvent Wherein, as 
catalyst, palladium carbon, palladium black, Raney nickel, platinum oxide, platinum black, 
rhodium-alumina, triphenyl phosphine-diodium chloride, paUadium-barium sulphate or the like 
are nominated. As inert solvent, a single or a mixed solvent of alcohol such as methanol, ethanol, 
isopropanol or the like, ethers such as tetrahydrofuran, diethyl ether, dioxane, 1,2- 
dimethoxyethane and the like, hydrocarbons such as toluene, benzene or the like, halogenated 
hydrocarbons such as dichloromethane, chloroform, l,2-dichloro6thane and the like are 
nominated. 
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Step E6 



The compound represented by general fonnula (29) can be produced by carrying out the 
oxidation reaction from the compound represented by general formula (27). As for this oxidation 
reaction, processes shown in comprehensive organic transformations (itC, Larock, VCH 
publishers^ inc.) can be used and thereby the compound represented by general formula (29) can 
be produced. 

(0046) 

Process for the production F 

Method for t he synthesis of heterocyclic derivative represented bv general formula f3iy 



(wherein, XI, B, Rl and R2 have the same aforesaid meanings). 
StcpFl 

In accordance with St^ C2, the compound of general formula (31) can be produced. 
(0047) 

Process for the production 6 

Method for the synthesis of fee compound represented bv general fonnula (34V 



(wherein, XI and B have the same aforesaid meanings). 
■Stepj5l 

Cyclisation reaction of the compound represented by general formula (32) is carried out using a 
process described in Journal of the American Chemical Society 5S00 (197S), and the compound 
represented by general formula (33) can be produced. 

StepG2 

In the same way as in desired step of Step CI, the compound represented by general formula (34) 
can be produced from the compound represented by general formula (33) and the compound 
represented by general formula (15). 





(0048) 

Process for the production H 
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Method for t he synthesis of the cemt>oiind nmresented by general fommto 



(wherein, XI, B, Rl" and Rl** have the same aforesaid meanings). 

In the same way as in desired step of Step CI, the compowid represented by general formula (36) 
can be produced from the compoimd represented by general formula (35) and the compound 
represented by general formula (15). 



The reaction is carried out with respect to the compotmd represented by general formula (36) 
usually at -lOO^C to O^C for 1-2 hours in die presence of an alkyllithium and an inert solvent* 
and continuing it is reacted with tke compound rq>resented by general formula (37) usually for 1- 
5 hours, and the compound represented by general formula (38) can be produced. Wherein, as 
alkyllithiumi n>butyllithium, sec-butyllithium, tert-butyllithium or the like are nominated. As 
inert solvent, a single or a mixed solvent of ethers such as tetrahydrofuran, diethyl ether, 
dioxane, l,2*dimethoxy ethane and the lake, hydrocarbons such as toluene, benzene or the like are 
nominated. 

(0049) 

Process for the production I 

Method for the synthesis of the compound represented bv general formula (42\ 



In accordance with Step CI, the compoimd represented by general formula (40) can be produced 
from the compound r^resented by general formula (39) axui the conqwund represented by 
general formula (15). 



The compound represented by general formula (42) can be produced from the compound 
represented by general formula (40) and compound represented by general formula (41) in 
accordance with step to form amide boiul using condensing agent demonstrated in Step CI. 



StepH2 




(wherein, XI, B, Rl' and R2* have the same aforesaid meanings). 



Step II 



Step 12 
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(0050) 

Process for the production J 

Method far the svirfhefiis of the compound represented bv general formula (4fii\ 

(wherein, A» B» Rl and R20 have the same aforesaid meanings. Or R21 denotes a lower alkyl 
group and lower alkylene groi^}. 

Step Jl 

In accofdance with Step A2, the compound of general formula (44) can be synthesised. 
Step J2 

In accordance with Step E2, the compound of general formula (45) can be synthesised. 

Step J3 

In accordance wi^ Step CI, the compound of general formula (46) can be synthesised. 
(0051) 

Drug applications 

Heterocyclic derivatives of this invention have osteoclast differentiation induction inhibitory 
action and/or bone destruction inhibitory action, and are useful as anti-inflammatory agent and 
antirheumatic. Moreover, the compounds of this invention are also useful for therapy of diseases 
accompanied by bone regeneration insufficiency. In an embodiment, it can be applied for therapy 
of osteoporosis, periodontal disease, bone destruction due to cancer of bone metastasis, 
hypercalcemia, skewness of articulati<m with prosthesis replacement. 

(0052) 
Preparation 

Heterocyclic derivative of this inventiott or a pharmacologically acceptable salt thereof can be in 
various kinds of formulations (for example liquid agent, solid agent, encapsulated formulation or 
the like). As composition for oral administration, for example tablet, encapsulated formulation, 
pills, granule, powder, liquid agent, suspending agent or the like are nominated, and as 
composition for parenteral administration, for example aqueous agent for injection or oily agent, 
ointment, cream agent, lotion agent, aerosol, suppository, patch or the like are nominated. In 
general it is formed to orally administered agent, injection, inhalant or suppository with 
compoimd which is effective ingredient itself or together with conventionally used carrier. For 
example, as orally administered agent, it is pharmaceutically formulated into a formulation such 
as tablet, granules, fine granules, powder, soft or hard capsule agent, liquid agent, emulsion, 
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suspending agent, syrup or the like, and these preparations can be prepared in accordance with 
conventional methods of phannaceutically foxmulation. Injection can be prepared using 
conventional methods, and for example, the aforesaid compound is dissolved in an appropriate 
solvent (for example, sterilized water, buffer, physiological saline and the like) thereafter, 
sterilised by filtration with a filter and die tike, and thereafter, packed m a sterile container, and 
thereby ttie formulation can be produced. A suppository can be prepared by conventional method 
for the preparation using conventionally used base (for example cacao butter, lauric fat, 
glycerogelatin, macrogol, Witepsol and the like). An inhalant can be prepared in accordance with 
usual practice means for preparation. The content of aforesaid conq)ound in the formulation can 
be suitably ac^usted depoiding on the formulation, application disease or the like. When a liquid 
preparation is formed, it is desirable to store by cryopreservation or by elimination of water 
content using lyophilisation or the like. Lyophilisation preparation is used by redissolving at the 
time of use by adding distilled water for injection or the like. 

(0053) 

Aforesaid preparations are prepared using techniques familiar to the prior art, and non-toxic and 
also inert carriers or excipients which are conventionally used in pharmaceutical preparation 
sphere may be included. Moreover, stabilising agent (albumin, globulin, gelatine, glycine, 
mannitol, glucose, dextran, sorbitol, ethylene glycol and the like), sohibiliser, antioxidant, 
analgesic, isotonising agent or the like may be included. 

(0054) 

Administration method 

The dose changes depending on the condition of patient such as age, body weight or the like, 
symptoms, administration route. However, as the effective ingredient quantity of the compounds 
of tfiis invention, it is usually 0.05*5000 mg, preferably 0.5-500 mg as daily administered dose 
per adult, and this can be continuously administered 1-3 times daily, or discontinuous admistration 
or intermittent admistration method can be carried out. 

(0055) 
Examples 

Below the compounds of this invention and processes for the production thereof are described 
using Examples. Wherein these are just for illustrations, and this invention is not limited only to 
these. In Examples, the meanings of abbreviations to be used are as follows. 

THF: tetrahydrofuran 
Boc: t-butoxycarbonyl. 
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(0056) 
Example 1 

N-f2-fiH-benziintda20l-2-vn-4-bfomo Phcnvn-N-mctfavlacQtanude . 



Acetyl chloride (801 jiil) was added drppwise to pyridine (25 ml) soludon of 2-(lH-ben2imida2ol- 
2-yl)-4-broino-N-metliylaniline (2.27 g) cooled to 5'C and was reacted at 25*'C for 4S hours. The 
reaction xnixture was transferred to 2 N HCl aqueous solution (400 ml), and extraction was earned 
out Willi ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate^ and it 
was filteied, and thereafter it was concentrated under reduced pressure. The residue was dissolved 
in isopropanol (3 ml) and potassium carbonate (464 mg) was added to this solution and was 
reacted for 12 hours. The reaction mixture was transferred to water (30 ml) and extraction was 
carried out with ethyl acetate (10 mi x 2). The oiganic layer was dried with magnesinm sulphate, 
and vacuum concentration was carried out. Crystallisation of residue was carried out with ethyl 
acetate-hexane. Thereby, the title compound (1.58 g) was obtained as a white solid. 

>fMR (DMSO-d^): 5 1.65 (s, 3H), 3.01 (s, 3H), 7.20-7.27 (m. 2H). 7.49 (d. J = 8.5 Hz. IH), 
7.57-7.67 (m, 2H), 7.80 (dd, J - 2.3, 8,5 Hz, IH), 8.18 (d, J = 2.3 Hz, IH) 
MS (EI): 343 (M +, 61 %). 

Anal, Calcd for C,6H,4BrN30: C, 55.83; H, 4,10; N. 12.21. 
Found: C, 55.79; H, 4.42; N, 11,88. 

(00S7) 
Example 2 

'Nf-f2.YS.6-dichloro.lH>benzimidazol.2-vn tiheiivn.>N. 2^dimetfavlpropan amide. 



At 25*^0, isobutyryl chloride was added dropwise (100 }il) with respect to pyridine (3 ml) solution 
of 2*(5,6-dichloro-lH-imidazol'2-yl)-N'-methylaniline (290 mg). It was stirred for 14 hours, and 
thereafter it was discharged in water (60 ml), and it was extracted with ethyl acetate (30 ml x 3). 
The organic layer was dried with sodium sulphate, and was concentrated under reduced pressure. 
The residue was refined by silica gel colunm chromatography (hexane / ethyl acetate =2/1) aud a 
white oily substance was obtained. Potassium carbonate (1.3$ g) and isopropanol (10 ml) were 
added to this, and it was stirred under a nitrogen atmosphere at room temperature for 36 hours. 
Potassium carbonate was removed by recovering by filtration, and the filtrate was concentrated 
under reduced pressure. The residue was refined by silica gel column chromatogrsq;>hy (hexane / 
ethyl acetate 2/1) and the title compound (125 mg) was obtained as a white solid, 
mp: 284-285*»C 
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*H NMR (DMSO-d<s): 5 0-58 (d, J - 6.7 Hz, 3H), 0.84 (d, J = 6.7 Hz. 3H), 2.24 (m. IH), 3.10 (s, 

3H), 7.53-7.96 (m. 6H), 13.05 (br, IH). 

m (KBr): 1628, 1448. 1377, 1288, 1115. 1094 cm'^ 

(0058) 
Example 3 

N-^2-(5-6-d^c hlo^o■1H>ben^t^{11fl?;^^^-Y1^ rtt^vn..V-mMhvlnicotm amide. 



At 25*0, nicotinoyl chloride hydrochloride (231 mg) was added with respect to pyridine (5 ml) 
solution of 2-(5,6-dichloro-lH-imidazol-2-yl)-N-inethylaniline (290 mg). The mixture ivas 
stined for 12 hours* and thereafter it was discharged into saturated aqueous sodium bicarbonate 
(60 ml) and was extracted with eihyl acetate (30 ml x 3). The organic layer was washed with 
water (50 ml x 2) and next was dried with sodium sulphate, and concentrated under reduced 
pr^ure« The residue was refined by silica gel coluncm chromatography (ethyl acetate) and the 
title compound (150 mg) was obtained as a white solid, 
mp: 236-237**C 

NMR (DMSOkW: 6 3.30 (s, 3H), 7.07-7.12 (m, IH), 7.28-7.32 (m. IH), 42-8,10 (m, 7H), 
8.35 (d, J » 3.1 Hz, IH), 12.90 (br, IH). 
IR (KBr); 1611, 1446, 1382, 1300, 1098 cm'^ 



N-r2.<^ 5.6-dichloro-l H-ben2imidazol-2-vn phenvn-N-methvlcvcloprODanc carboxamide. 



At lO^'C, cyclopropane carbonyl chloride (O.U ml) was added dropwise to pyridine (4 ml) 
solution of 2-(5,6'dichloro-lH-imida2ol-2-yl)-N-methylaniline (290 mg). It was stirred for 12 
hours, and thereafter it was discharged into saturated aqueous sodium bicarbonate (60 ml) and was 
extracted with ethyl acetate (30 ml x 3). The organic layer was washed with water (50 ml x 2) 
and next dried with sodium sulphate, and concentrated xmder rediiced pressure. The residue was 
refined by silica gel column chromatography (hexane / ethyl acetate - 2/1) and a white oily 
substance was obtained. To this, potassium carbonate (1.38 g) and isopropanol (10 ml) were 
added, and it was stiired under a nitrogen atmosphere at room temperature for 12 hours. 
Potassium carbonate was removed by recovering by filtration, and the filtrate was concentrated 
under reduced pressure. The residue was refined by sitica gel column chromatography (hexane / 
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ethyl acetate ^ 1/1) and Ihe title compound (60 mg) was obtained as a white solid, 
mp: 243-244.5*C 

NMR (DMSO-dfi): 5 0.12-0.25 (m. 3H), 0.40^.46 (m, IH). 0.59-0.63 (m, IH), 3.18 (s, 3H), 
7.55-7.98 (m, 6H), 12.92 (br. IH). 
IR(KBr): 1625, 1446, 1379. 1294, 1118, 773 cm *. 

(0060) 
Example 5 

N^[;2-(S.6-dich1ftro-lH-ben2imidazoU2-vn phenviyN-^methvl isonicotin amide. 



At 25^*0, isonicotinoyl chloride hydrochloride (231 mg) was added with respect to pyxidine (5 ml) 
solution of 2-(5,6-dichloro-lH-imida20l-2-yl)-N-methylaniline (290 mg). The mixture was 
stirred overnight, and thereafter it was discharged into saturated aqueous sodium bicarbonate (60 
ml), and it was extracted with ethyl acetate (30 ml x 3), dried with sodium sulphate^ and 
concentration was carried out tmder reduced pressure. The residue was refined by silica gel column 
chromatography (ethyl acetate) and the tide compound (280 mg) was obtained as a white solid, 
mp: 262-263«C 

*H NMR (DMSO-dfi): & 3.29 (s, 3H), 6.86 (d, J = 1.7 Hz, 2H), 7.42-7.98 (m, 6H), 29 (d, J » 1.7 
Hz, 2H), 12.96 (br, IH). 

IR (KBr): 1618, 1594, 1447, 1381, 1300, 1100 cm 

(0061) 
Example 6 

T^2-f5>chlQro-lH-benzimidazol-2-vn.^methoxvphenvn-N-methvlacetamide. 



At 25''C, acetyl chloride (0.4 ml) was added dropwise with respect to pyridine (5 ml) solution of 
2-(5-chioro-lH-imxdazol-2-y])-4-methoxy-N-methylaniline (540 mg). It was stirred for two 
hours, and thereafter It was discharged into saturated aqueous sodium chloride solution (60 ml) and 
was extracted with ethyl acetate (80 ml x 3). The organic layer was washed with water (100 ml x 
2) and next was dried with sodium sulphate, and concentrated under reduced pressure. To the 
residue, potassium carbonate (2.6 g) and isopropanol (20 ml) were added and stirred under a 
nitrogen atmosphere at 60^C for eight hours. Potassium carbonate was removed by recovering by 
filtration, and the filtrate was concentrated under reduced pressure. The residue was reiined by 
silica gel column chromatography (hexane / ethyl acetate = 1/2) and white solid was obtained. 
Hiis solid was washed with hexane and the title compoux&d (350 mg) was obtained. 
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Mp: 173-178<»C (dec) 

IH NMR (DMSO^): 6 1.63 (s, 3H), 3.00 (s. 3H). 3.88 (s. 3H), 7,17 (dd, J = 2.$, 8.8 Hz, IH), 
7^24 (dd, J = 2.2. 8.6 Hz, IH). 7,42 (d, J - 8.6 Hz, IH), 7.48 (d, J = 2.9 Hz. IH). 7.59-7.65 (m. 
2H), 12.87 (br, IH). 

IR (KBr): 1363, 1504, 1439, 1385, 1320, 973 cm '. 
Anal. Calcd for CnHi^ClNaOz: C, 61.92; H, 4.89; N, 12.74. 
Found: C, 61.55; H. 4.88; N. 12.59. 

(0062) 
Example 7 

N-f5-chloro-2-f6-chloro-lH-benzimidazo1-2-vn phenvn-N-metfavlacctamidc . 



At lO^C, acetyl chloride (1.46 ml) was added dropwise with respect to pyridine (15 ml) solution 
of S-chloro-2-(6-chloro-lH-iinidazol-2-yl>>N-methylaniliiie (2.0 g). It was stirred for one hour 
30 minutes, and thereafter it was discharged into saturated aqueous sodimn chloride solution (100 
ml) and was extracted with ethyl acetate (80 ml x 3). The organic layer was washed with saturated 
aqueous sodium chloride solution (100 ml x 2) and next was dried with sodium sulphate, and 
concentrated under reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate = 1/2) and straw-coloured liquid was obtained. To this, potassium 
carbonate (6.9 g) and isopropanol (50 ml) were added, and it was stirred under a nitrogen 
atmosphere at room temperature for two days. Potassium carbonate was removed by recovering 
by filtration, and the filtrate was concentrated under reduced pressure. The residue was refined by 
silica gel column chromatography (hexane / ethyl acetate — 1/1) and white solid was obtained. 
This solid was washed with hexane and the title compound (1.66 g) was obtained. 



*H NMR (DMSO-de): & 1.66+2,05 (s, 3H), 3.02+3.30 (s, 3H), 7.19-7.29 (m. IH), 56-7.75 (m, 

4H), 7.91-7.98(in, IH). 

IR (KBr): 1658, 1423. 1372, 1062, 925 cm ^ 

(0063) 
Example 8 

Svnthesis of N^r5-chloro-2-r6-chloro-lH>benzimidazoU2-y n phenvl1-N-methvl-2-thionhene 
carboxamide. 



At lOX, with respect to mixed solution of 5-chloro-2*(6-chloro-lH-imidazol-'2-yl)-N- 
methylaniline (800 mg), triethylamine (0.76 ml), dichloromethane (30 ml) and tetrahydrofuran 
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(20 ml) was added diopwxsc 2-tJuophenecaiboayl chloride (0.29 ml). It was stitred for 15 minutes, 
and thereafter it was disdiarged into saturated aqueous sodium chloride solution (100 ml) and was 
extracted with ethyl acetate (80 ml x 3). The organic layer was dried with sodium sulphate, and 
thereafter concentrated under reduced pressure. The residue was refined by silica gel column 
chromatography (hexane / etiiyl acetate « 5/2 to 2/1) and the title coitq?ound (0.43 g) was 
obtained as a vMto solid. 

'HNMRODMSO-dfi): 6 3.34 (s. 3H). 6.65 (m, IH), 6.83 (m. IH). 7.21 (m, IH), 7.49-7.78 (m, 
5H), 7.98 (d, J « 8,4 Hz, IH). 

IR (KBr): 1609, 1566. 1416, 1365. 1296. 1103 cak\ 



(0064) 
Example 9 

Synthesis of N-f4>chloro^2-( S^hloro-l H>-benzimida?ol'2-vn phffffyH-N-m?tf^Y»*^?- 

beffyp4^03|;9l-S-9atbOTaiyiidg. 

."to;?. 

At 10*C, with respect to 4-chloro-2-(5-chloro-lH-imida2ol-2-yl)-N-methylaniline (1.5 g), 
tricthylamiae (2.2 ml) and dicfalorometbane (30 ml) solution was added dropwise the mixed 
sohition of piperoniloyl chloride (976 mg). pyridine (5 ml) and dichloromethane (30 ml). It was 
stirred for three hours, and thereafter it was disdiarged into liquid a mixture of saturated aqueous 
sodium chloride solution (80 ml) and saturated aqueous sodium bicarbonate (80 ml), and it was 
extracted with ethyl acetate (100 ml x 3). The organic layer was dried with sodium sulphate and 
concentrated under reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate = 3/1) and straw-coloured liquid was obtained. To this, potassium 
carbonate (6.9 g) and isopropanol (80 ml) were added, and it was stirred under a nitrogen 
atmo^here at room temperature for two days. Potassium carbonate was removed by recovering 
by filtration, and &e filtrate was concentrated under reduced pressure. The residue was refined by 
silica gel column chromatography (hexane / ethyl acetate 3/2) and the title compound (1.82 g) 
was obtained as a white solid. 

*HNMR{DMSO-dfi): 6 3.20 (s. 3H). 5.93 (s. 2H). 6.49-6.61 (m. 3H), 7.26 (m, IH), 7,34-7.74 
(m. 4H). 7.86 (m, IH). 

IR (KBr): 1589. 1486. 1395, 1248, 1106. 1037 cm"*. 



(0065) 
Example 10 

N-f 2-f 1 H-ben2amida2ol-2-vn-4-^hloropbenvl'|-N-methylacetamide. 
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Acetyl chloride (316 ^U) was added to pyridine (20 ml) solution of 2-(lH-b6n2imidazol-2-yl>4- 
chloro-N-xnethylanilinc (750 mg) at 25*'C» and it was reacted for ten niinutes. The reaction 
mixture was transferred to water (200 ml) and extraction was earned out with ethyl acetate (80 
ml X 3), The organic layer was dried with tnagaeshim su^hate. and vacwun concentration was 
carried out The obtained ^te solid was reccystallised usicg etilier / hexane, and the title 
compound (364 mg) was obtained, 

^HNMR(DMS<>4s): 5 3.01 (s. 3H), 3.32 (s, 3H). 7.21-7.26 (m. 2H), 7.53-7.69 (m, 4H), 8.05 
(d, J «^ 2.6 Hz, IH), 12.79 (bs, IH) 
MS (EI): 299 (M +, 39 %). 

HRMS (EI): cakd for C^HuClNjO 299.0825, Found 299.0804. 

(0066) 
Example 11 

]^-[4-chloro-2 -4'S.6-dichloro-lH-benzimidazoi>2-vn phenvlVN-inethvlaoetainide. 



Acetyl chloride (208 p.1) was added to pyridine (20 ml) solution of 4<chloro-2-(S,6-dichloro-lH- 
benzimidazol-2-yl)-N^m6thylaniline (870 mg) at 25''C» and it was reacted for 30 minutes. The 
reaction mixture was transferred to water (200 ml), and extraction was carried out with ethyl 
acetate (80 ml x 3). The organic layer was dried with magnesium sulphate* and vacuum 
concentration was carried out The obtained y^ite solid was recrystallised using ether and the title 
compound (348 mg) was obtained. 

*H NMR (DMSO-dt): 5 2.99 (s, 3H), 3.31 (s, 3H), 7,58 (d, J * 8.5 Hz, IH), 7.71 (dd, J - 2.5, 8.5 
Hz, IH), 7.88 (s, 2H), 8.06 (d, J = 2.5 Hz, IH) 
MS (EI): 367 (M +. 23 %). 

Anal, Calcd for CifiHiiCIjNjO: C, 52.13; H, 3.28; N, 11.40. 
Found: C. 51.89; H, 3.00; N, H.OO. 

(0067) 
Example 12 



Acetyl chloride (551 ^1) was added to pyridine (30 ml) solution of 2'(5,6-dichloro*lH-imidazol- 
2-yl)-N-methylaniHne (2.06 g) at 25^C, and it was reacted for one hour. The reaction mixture 
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was tcansferred to water (300 ml) and extraction was carried out with ethyl aceute (100 ml x 2). 
The organic layer was dried with magnesium sulphate, and vacuum concentration was carried out. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate = 1/1) . 
Thereby, the title compound (630 mg) was obtained as yellow solid, 
mp: 158-161*C 

'HNMR(DMSO-d6): 6 1.63 (s, 3H), 3.01 (s, 3H). 7.50-7.54 (m. IH), 7.56-7.68 (m, 2H), 7.85 
(s. 2H), 7.92-7.95 (m, IH), 12.98 (br, IH) 
MS (El): 333 CM+. 95 %). 

(0068) 
Example 13 

Methvl 4-racetvl fmethvU amino1-3-(S.6>dimethvMH-benzimidazoU2-vn benzoate. 

M 

At 25°C, acetyl chloride (527 pH) was added dropwise to pyridine (25 ml) solution of methyl 3- 
(5,6-diinethyl-lH-benzimidazol-2-yl)-4-{methylamlino) benzoate (2.55 g) and 
dimethylaminqpyridine (302 mg) and it was reacted for two days. The reaction mixture was 
transferred to 2N HCl aqueous solution (200 ml) and extraction was carried out with ethyl acetate 
(80 ml X 2). The organic layer was dried with magnesium sulphate, and, after filtration, it was left 
to stand overnight Precipitated white solid was separated by filtration and was washed with 
hexane and thereafl^, dried. Thereby, the title compound (1.21 g) was obtained 
*H NMR (DMSO-dJ: 5 1.64 (s, 3H), 2.32 (s, 3H), 2.34 (s, 3H), 3.02 (s, 3H), 3.92 (s, 3H)v 7.38^ 
7.42 (m, 2H), 7.63-7.66 (m. IH), 8.08-8.12 (m, IH), 8.50-8.51 (m, 11^ 
MS (EI): 351 (M +, 60 %). 

HRMS(EI): calcd for C20H2IN3O3 35M583, Found 351.1580. 
Anal. Calcd for C2oH21N503'0.2H20: C, 67.66; H, 6.08; N, 11.83. 
Found: C. 67.50; H, 6.01; N, 11.68. 

(0069) 
Example 14 

N^r2-r5.6^ichloro-lH-ben2imidazol-2-vn phenvn-2~methoxyN>methyIacetamide- 

At 25*C, methoxyacetyl chloride (792 was added dropwise to pyridine (50 ml) solution of 2- 
(5,6-dichloro-lH-imidazol-2-yl)-N-methylaniline (2.11 g) and it was reacted for one hour. The 
reaction mixture was transferred to IN-HCl aqueous solution (300 ml), and extraction was carried 
out with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it 
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was filtoed, and thereafter it was concentrated under reduced pressure. The obtained yellow solid 
was washed with ether and was dried under reduced pressure. Thereby^ the title compound (598 
mg) was obtained. 

'H NMR (DMSO-d<,): 6 3.02 (s. 3H), 3.06 (s, 3H), 3.59 (d. J = 14.8 Hz, IH), 3.73 (d, J = 14.8 Hz, 
IH), 7.50-7.70 (m, 3H), 7.83-8.03 (m, 3H) 
MS (EI): 363 (M +. 1 %). 

(0070) 
Example 15 

>I-fa-r6.chlorQ«lH-ben2imldazol-2-vn phenvll-N-methvlacetamide> 



At IC'C* acetyl chloride (2.0 ml) was added dropwise to pyridine (35 ml) sohition of 2-(5-chloro- 
lH-benzin[udazol-2-yl)-N-methylaniline (3.28 g) and it was reacted for one hour. The reaction 
mixture was transferred to IN HCl aqueous solution (200 ml) and extraction was carried out with 
ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it was 
filtered, and thereafter it was concentzated under reduced pressure. The residue was dissolved in 
isopropanol (150 ml) and potassium carbonate (20.38 g) was added and was reacted at 25^ for 
12 hours. The reaction mixture was transferred to water (500 ml), and extraction was carried out 
with ethyl acetate (150ml x 2), The organic layer was dried with magnesium suJ^hate, and it was 
filtered, and thereafter it was concentrated under reduced pressure. The residue was refined by 
silica gel column chromatography (hexane / ethyl acetate - 1/2). Thereby, the tide compound 
(2.47 g) was obtained as a wliite solid. 

NMR (DMSO^): 6 1.64 (s, 3H). 3.02 (s, 3H). 7.22-7.26 (m, IH), 7.49-7.66 (m, 5H), 7.91- 
7.95 (m, IH) 

MS (EI): 299 (M +, 49 %). 

HRMS (EI): calcd for C^HmCIN^O 299.0825, Found 299.0801. 
Anal. Calcd for Ci^^ClNjO: C, 64.11; H, 4.71; N. 14.02. 
Found: C. 64.06; H, 4.82; N, 13.80. 

(0071) 
Example 16 

N-f 2>f6-chloro- 1 H^benziintda3;ol-2>vlV4~methv1phenvll^N >methvlacetamide . 



Acetyl chloride (282 ^l) was added dropwise to pyridine (20 ml) solution of 2-(5-chloro-lH- 
benzimidazol-2-y])-N,4-dimethylaxuline (7.1 g) cooled to 5^*0 and was reacted at 25''C for ten 





ORising Sun Communications Ltd. 



http:/Avww.rismgsun,co,uk 



JP2002'261084 



41 



CAUTION: Translation Standard is 
Post-Edited Machine Transiatian 



hours. The reaction mixture was transferred to water (100 ml), and it was adjusted to pH 5.0 using 
2 N HCl aqueous solution, and extraction was carried out with ethyl acetate (30 ml x 3). The 
organic layer was dried with magnesium siUphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate - VX). Thereby, the tiUe compound (530 mg) was obtained as a white 
solid. 

*HNMR(0MSO^6): 6 1.63 3H). 2.43 (s. 3H), 3.00 (s, 3H), 7.23 (dd, J « 1.9, 8.6 Hz. IH), 
7.35-7.44 (xm 2H), 7.57-7.64 (m, 2H), 7.76 (br, IH), 12.82 (s, IH) 
MS (ED: 313 (M+, 53%). 

HRMS (£1): calcd for CnHi^ClNsO 313.0982, Found 313.09S4. 
Anal, Calcd for C|7H,6CIN30: C, 65.07; H, 5.14; N, 13.39. 
Found: C, 64.95; H, 4.97; N, 13.28. 

(0072) 
Example 17 

y-R-tf.6-<iichlorg-)q>bg|i;^iini<tezoV2^yU,,phenyU-N'm^ttl 



Anhydrous trifluoroacetic acid (1.41 g) was added to dichlorome&ane (20 ml) solution of 2-(5,6- 
didiloro-lH-benzimidazol-2'yl)*N-methylaniline (1.5 g) and trieAylamine (1.85 ml) at 10**C, 
and it was reacted for 18 hours. The reaction mixture was transferred to saturated aqueous sodium 
chloride solution (200 ml) and extraction was carried out with chloroform (80 ml x 3). The 
organic layer was dried with magnesium su^faate, and vacuum concentration was carried out The 
residue was refined by silica gel column chromatography Oiexane / ethyl acetate - 1/1). Thereby, 
the title compound (1.05 g) was obtained as a white solid, 
mp: 269-270*»C 

NMR (DMSO-dtf): 6 3.31 (s, 3H), 6.94-6.97 (m, IH), 7.01-7.06 (m» 2H), 7.17 (m. IH), 7.37- 
7.61 (m, 5H). 7.74-7.76 (m. IH), 7.97 (m, IH), 12.79 (s, IH) 
MS (ED: 395 (M +, 1 %). 

HRMS (EI): calcd for CiiHiiCljNaO 395.0592, Found 395.0555. 
Anal, Calcd for CnHwClaNaO: C, 63.65; H, 3.82; N, 10.60. 
Found: C, 63.51; H, 4.06; N, 10.46. 

(0073) 
Example 18 

Bthvl 4-f4-chloro-2-(6-chloro-lH-benzimidazol-2-vn methvlanilino]-4-oxo butanoate . 
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CAU770N: TroHsioHon Standard is 
Post-Edited Machine DmsiatioH 




At 25**C, ethyl succinyl chloride (1.06 ml) was added diopwise to pyridine (40 ml) solution of 4- 
chloro-2K5-chloro-lH-bcnzimida2ol-2-yl)-N-nielhylaiiiline (1.99 g) and was reacted for five 
hours. The reaction mixture was transferred to water (400 ml), and it was adjusted to pH5.0 with 
hydrochloric acid, and extraction was carried out with ethyl acetate (200 ml). The organic layer 
was dried with magnesmm 8u]^hate, and it was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was refined by silica gel column chromatography (bexane / ethyl 
acetate = 2/1). Thereby, the title coQ^>ound (673 mg) was obtained as a white solid. 
*H NMR (DMSO-dft); 6 1.06-1.15 (m, 3H), 2.20-2.46 (m, 2H). 2.77-2,79 (m, 2H), 05 (s, 3H), 
3.92-4.02 (m, 2H), 7.30-8.07(m, 6E0. 
MS (FAB+): 420 (M*+l, 14 %). 

(0074) 
Example 19 

N-allyl-N-f4-chloro-2-(6-chlQro-lH-benzimida2ol-2-vn phenvll acrvl amide . 



Acryloyl chloride (638 jU) was added dropwise to dichloromethane (60 ml) solution of N-allyl-4- 
chloro-2-(5-chloro-lH-benzimidazol-2-yl) aniline (2^ g) and triethylamine (3.28 ml) cooled to 
10**C and was reacted for 16 hours. The reaction mixture was transferred to saturated aqueous 
sodium chloride solution (200 ml), and die organic layer was separated. The aqueous layer was 
extracted widx chloroform (100 ml), and thereafter was dried with magnesium siilphate, and the 
recovered organic layer was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate » 5/1) . 
Thereby, the title compound (380 mg) was obtained as yellow solid. 



'H NMR (DMSO-dfi): 6 3,67 (dd, J = 7.4. 15.0 Ha:, IH), 4.69 (dd. J 5.4. 15,0 Hz, IH), 94-5.01 
(m, 2H). 5-44 (dd, J - 3.2, 9.4 Hz, IH), 5.71-5.90 (m, IH). 5.91-6.06 (m, 2H), 7,24 (dd, J = 1.6, 
8.6 Hz, IH). 7.35 (d, J = 8.6 Hz, IH), 7.61 (d, J = 8.6 Hz. IH), 7.63-7.67 (m, 2H), 8.08 (d, J « 
2,6 Hz. IH). 12.96 (br, IH) 
MS (EI): 371 (M+, 24 %). 

HRMS (EI): calcd for CijHjsClaNjO 371.0592. Found 371.0583. 

(0075) 
Example 20 

N-a!lvl-N-r4-cfaloro-2-r6-chloro-lH.benzimida2ol-2-vn ohenvn-3-melhvl-2-liutene amide. 
ORising Sun Communications Ltd, ht1p://wwyif.risingsun.co.uk 




mp: 176<^C 



JP2002-161084 



43 
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At 25**C, 3,3-diinethyl acryloyl chloride (669 was added dropwise to pyridine (20 ml) solution 
of N-aUyl-4-chloro-2-(5-chloro-lH-ben2imidazol-2-yl) aniline (1.47 g) and was reacted for ten 
houxs. The reaction mixture was transferred to water (300 ml), and it was adjusted to pH7.0 with 
IN hydrochloric acid aqueous solution, and extraction was carried out with ethyl acetate (100 ml 
X 2), The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it 
was concentrated uxKler leduced pressure. The residue was refined by silica gel colunm 
chromatogr^hy (hexane / ethyl acetate « l/l). Thereby, the title compound (429 mg) was 
obtained as a white solid. 

NMR (DMSO-d^): 5 1.50 (s, 3H), 1.59 (s, 3H), 3.69 (dd. J - 7.5, 15.3 Hz. IH), 4.68 (dd. J - 
5.5, 15.3 Hz, IH), 4.98 (d, J« 3.3 Hz, IH), 5.03 (s. IHX 5.27 (s. IH), 5.78-5,97 (m, IHX 7.23 
(dd, J - 2.0, 8.6 Hz, IH), 7.33 (d, J - 83 Hz, IH), 7.62 (d, J » 8.6 Hz. IH), 7.56-7.65 (m. 2H), 
7.99 (d, J - 2,3 Hz, IH), 12.88 (s, IH). 

(0076) 
Example 21 

>J.f4-ch!oro-2>f6-methvl-lH-ben2iinidazo^2-vn ohenvn-N-methvlacctamide. 

— 

Acetyl chloride (763 ^tl) was added dropwise to pyridine (40 ml) solution of 4-chloro-N-methyl- 
2'<5-methyl-lH-benzimidazol-2-yl) aniline (2.43 g) cooled to 5^C and was reacted for two hours. 
The reaction mixture was transferred to water (200 ml) and was washed with IN hydrochloric 
acid aqueous solution and extraction was carried out with chloroform (80 ml). The organic layer 
was dried with magnesium sulphate, and it was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was rcfmed by silica gel column chromatography (hexane / ethyl 
acetate ~ l/I). Thereby, the title compound (2.30 g) was obtained as a white solid, 
»H NMR (DMSO-d^): 6 1.64 (s, 3H), 2.42 (s, 3H), 3.00 (s, 3HX 7.04-7.07 (m. IH), 7.38 (m, IH), 
7.46-7.55 (m, 2H), 7.63-7.67 (m, IH). 8.02 (d, J = 2,3 Hz. IH), 12.62 (br, IH) 
MS (EI): 313(M+, 58%). 

HRMS (EI): calcd for CnHigClKjO 313.0982, Found 313.0997. 
Anal, Calcd for CitHisCINjO: C, 65.07; H, 5.14^ N, 13.39. 
Found: C. 64.82; H. 5.23; N, 13.13. 



(0077) 
Example 22 
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CAUTION: Translation Standard is 
Pos$^Edited Machine Translation 



N.(2-<6>bromo- 1 H-b<»udtw idygDl-2-vn phenvn-N-methv]ftCCtami4e. 



At 25**C, acetyl chloride (2.2 ml) was added dropwise to pyridine (40 ml) solution of 2-(5-bromo- 
lH-bcnzimidazol-2-yl)-N-me^ylamline (4u^4 g) and was reacted for eig^t hours. The reaction 
mixture was transferred to IN-HCl aqueous solution (300 ml) and extraction was carried out witii 
ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it was 
filtered^ and thereafter it was concentrated under reduced pressure. The residue was dissolved in 
isoprppanol (60 ml) and potassium carbonate (930 mg) was added and was reacted at 25^C for two 
hours. The reaction mixture was transferred to water (300 ml), and extraction was earned out 
with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it was 
filtered, and thereafter it was concentrated under reduced pressure. The residue was refined by 
silica gpl column chromatography (faexane / ethyl acetate » 1/2). Thereby, tiie title compound 
(1.65 g) was obtained as a white solid. 



*H NMR (DMSOdfi): 5 1.64 (s, 3HX 3.02 (s, 3H), 7.34-7.37 (m, IH), 7,47-7.67 (m, 4H), 7.70- 
7.86 (m, IH). 7.87-7.95 (m, IH), 12.89 (s, IH) 
MS (EI): 343 (M +. 65 %). 

Anal, Calcd for CwHHBrNjO: C. 55,83; H. 4.1<^ N, 1Z21. 
Found: C, 55.80; H, 4J27; N. 12.12» 

(0078) 
Example 23 

2^gnzvloxvVN-r2-r6-bromo-lH-benzimidazoK2>vl> phenvlVN-mcthvlacetamide. 



At 25*'C> benzyloxy acetyl chloride (4.84 ml) was added dropwise to pyridine (50 ml) solution of 
2-(5-bromo-lH-benzimidazol-2-yl)-N-methylanilinc (3.09 g) and was reacted for 18 hours. The 
reaction mixture was transferred to 1 K HO aqueous solution (300 ml), and extraction was carried 
out with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it 
was filtered, and thereafter it was concentrated under reduced pressure. The rcsidiie was refined by 
silica gd column chromatography (hexane / ethyl acetate » 2/1 to 1/1). Thereby, the title 
compound (1.16 g) was obtained as a white solid. 



*H NMR (DMSO-d^): 5 3.04 (s, 3H), 3.73 (d, J - 14.8 Hz, IH), 3.85 (d, J = 14.8 Hz, IH), 4.28 (d, 
J = 11.8 Hz, IH), 4.38 (d, J - 11.8 Hz, IH), 7.10-7.38 (m. 8H), 7.51-7.62 (m, 3H), 7.92-7.95 
(m, IH). 12.93 (br, IH). 




ORising Sun Communications LuL 



kttp://www.rism^un,co. nk 



JP2002^1610S4 



45 



CAUTION: Translation Standard h 
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(0079) 
Example 24 

>J-[4-chlaro-2-r6-chloro-l H..benzimida2Ql-2>vn nhenvn-N-methvlacctemide. 

-o^ -o^ 

Acetyl chloride 81 ml was added dropwise to pyridine (50 ml) solution of 4-cliloro-2-(5*chloro- 
lH-beiizizmdazol-2^yl>N-inelhylaniliiie (12.05 g) and dimethylaminopyridine (10*1 g) cooled to 
lO^C and was reacted for eig^ hours. The reaction mixture was transfeiTed to water (300 ml) and 
extraction was carried out with ethyl acetate (100 ml x 2). The organic layer was dried with 
magnesium sulphate, and it was filtered, and thereafter it was concentrated mider reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate - 2/1 to 
1/1). Thereby, the title confound (4,38 g) was obtained as a white solid. 

*H NMR pMSO-d«): 5 1.64 (s, 3H), 3,00 (s, 3H), 7.24-7.27 (m. IH), 7.55-7.71 (m, 4H), 7.98- 
8,05 (m. IH) 

MS (FAB): 334 (M*+l, 100 %). 

HRMS (FAB)calcd for C16H14CI2N3O 334.0514, Found 334.0539. 
AnaU C:alcd for CifiHjsCliNjO: C, 57.50; H, 3.92; N, 12.57. 
Found: C, 57.52; H. 4.10; N, 12.44. 



(0080) 
Example 25 

N44-chloro-2'(6-chloro-lH-benzimidazol>2-vn ohenvl1-N-methvU2-phenoxvacetamido. 

At 25*^0, phenoxyacetyl chloride (2.08 ml) was added dropwise to pyridine (40 ml) solution of 4- 
chloro-2-(5-chloro-lH-bcnzimida2ol-2-yI)-N-methylaniUne (3.38 g) and was reacted for three 
hours. The reaction mixture was transferred to water (300 ml)» and it was adjusted to pH5.0 with 
hydrochloric acid, and extraction was carried out with ethyl acetate (100 ml x 2). The organic 
layer was dried with magnesium sulphate, and it was filtered, and therea^r it was concentrated 
under reduced pressure. The residue was washed with ether, and it was dried under reduced pressure. 
Thereby, the title compoimd (3.21 g) was obtained as yellow solid, 
n^; 173^C 

'H NMR (DMSO-de): 6 3.04 (s, 3H), 4.30 (d, J « 15.5 Hz, IH), 4.50 (d. J - 15.5 Hz, IH), 6.71- 
6.90 (m, 2H), 7.00-7.06 (m, IH), 7.31-7,34 (m, IH), 7.56-7.76 (m, 6H), 8.12(m, IH) 
MS (FAB); 426 (MVi. 100 %). 

HRMS (FAB): calcd for CzzHuCUNaOz 426.0776, Found 426.0789. 
Anal, Calcd for CjjHnClgNjOi: C, 61.71; H, 4.05; N. 9.81. 
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CAUTION: Translation Standard is 
PosuBdited Machine Translation 



Found: C, 61.33; H, 4.21; N, 9.56, 



(0081) 
Example 26 

^-f4>chloro-2-r6-chlofcvlH -benzimidazol.2-vn phenvlVN-methvl-2-fararoi4e. 



At 25**C, 2-fiiroyl chloride (1.22 ml) was added dropwise to pyndine (40 ml) solution of 4-chloro- 
2-(5-chloro-lH-beniiinidazol-2-yl)-N-incthylaniline (3,30 g) and was reacted for 18 hours. The 
reaction xnixture was transfemd to water (300 ml), and it was adjusted to pH 5.0 with 
hydrochloric acid and extraction was carried out with ethyl acetate (100 ml x 2). The organic 
layer was dried with magnesium sulphate, and it was filtered, and thereafter it was concentrated 
under reduced pressure. The residue was refined by sih'ca gel column chromatograpl^ (hexane / 
efliyl acetate « 2/1). Thereby, the title compound (2.24 g) was obtained as a white solid. 
'H NMR (DMSO-dfi): 6 3.22 (s, 3H), 6.08 (bs. IH), 6.34 (bs. IH), 7^1-7.24 (m, IH), 7.45-7.65 
(m, 5H), 8,08 (d. J = 1.9 Hz, IH), 12.82 (s, IH) 
MS (EI): 385 (M +,76 %)- 

HRMS (El): calcd for C19HUCI2NJO2 385.0384, Found 385.0414. 
Anal. Calcd for CHnCl^NjOj: C, 59.09; H, 3.39; N. 10.88. 
Found: C, 59.00; H, 3,48; N, 10.79. 

(0082) 
Example 27 

N>r4-r5.6>dtc hloro- 1 H-ben2imidazol-2-YlV 1 .3-thiazol-S-vll>N-metfavlacetamide. 



At 25^*0, acetyl chloride (40 \d) was added dropwise to pyridine (5 ml) solution of 4-(5,6- 
dichloro-lH-bcnzimidazol-2-yl>N*me^yl-l,3-tibiazole-5-aniine (170 mg) and was reacted for 14 
hours. The reaction mixture was transferred to IN HCl aqueous solution (80 ml) and extraction 
was carried out with chloroform (30 ml x 2). The organic layer was dried with magnesium 
sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. The 
residue was refined by silica gel column cbromatogr^hy (chloroform / methanol » 30/1). 
Thereby, the title compound (93 mg) was obtained as slightly yellow solid. 



•H NMR (DMSO-d«): 5 1.83 (s, 3H), 3.19 (s, 3H), 7.69 (s, IH), 7.93 (s, IH), 9.30 (s, IH), 13.27 
(s. IH) 

MS (EI): 340 (M+, 14 %). 




mp: 229*'C 
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(0083) 

In the same way» fhe following compounds were obtained. 
Examples 28-52 




(0084) 
Table 2 
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(O0S5) 
Table 3 



(0086) 
Table 4 
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(0087) 
TabU5 



4T 


H 


6^ 


Ma 




Up: m citfd. 

a.8»-flBMlft, S.Tg-UBB(B,lM. 7^7J0Cni.lK)w 'AT- 
7.70WH)b 7iO-7J80MH». 

IR (KBtit SMS, 2»9, IMt JSK Ifill. 14901 ]44». Ul^ 
ISBS. ISOB, im ia»l. 986. 867, MT, 777, 681 

fiMBd 347.0628. 

Am^ Gded lor C^,I^^CVM>: C* a 

M.ia^. 

pMod? C. 68 A: H. 4.B0t N. 


4a 


H 






M* 


•H NUX ( OMSOA ) i < 1A7MH). S^CUNX 
4.1«CjJ»^lH3U4^edJ«U.6Hz.lH>. 7J0-7.7B(lU>fiL 
7Jl'&«l7(a^. 

IR (KBr): Sm. lr5^ ie57» liBS. 144ft, 1428. 1379, ISSS. 
10eS» LOO. IM4. 9tT, 9B5. <e^644. 780^ tt9 

Anri. COcil fa- C^iHA;^Ok<aGHp: C 5S 

K. 4 Jtt; N. 1047. 

PctMtf: C 53^: K. 4^ K. I0.S1. 


4B 


4ra 




Me 




*H NMR <OMSO-4»> : 9 039&J-7.2Uk8H>. 1 .74ChaK). 

2.tfr«Z(cB.tlD, S.80-»36(b4H>, 7^7A}Cn.l^. 7.4fr- 

7.S2(ki.]H). 7.&8-7.78MH>. ftjQ9-fi.ieCii»l>0. 

JR QCBi): S738, 1437. 14». 14Sft» l40l. ISflt. 1 tOO. ICfiS. 

gZ7,U<l7GfleB-*. 

MS<ei>:»70b(\4O<l6L 

HSMSffiD t ulBtf 1b» CnHiANiO M7J0W2. 

lb«tf347jOeM. 

Ami. CUcd fr CMSi^xO*M»fii C. Gft^ H» 
44S;K.12i»L 

POHDds C. SM: H 4J6Q; K, 11.74. 
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(0088) 
Table 6 
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7.0B«hU^l£,7,SH«.LHX iaMv.lH)L 

HaMs<so»8icd to C|,K»cvidO arwtf. 

finnd STSjOISI. 

Ami. CdBd to GuHuCV^iQ: a 0057; H 4.B8; 
Vt, 11.S3. 

PoUMt: C. 60,76; K 4.7a: N. 1149. 
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Bi 


3.L0(KI.1K>, Sj6fr-4ilMiw9(a, 7at-lA0^ttO» IJ^- 

7«UwlH), 7i6l-7^2b>>&HXSi&HU5(ta.m>. 

M»(FAE0! 8MdiA*^l. 49%). 

HKUSCFAS) : CBJcd fbf C*,H.,(%KtO,304jQ6ZQ, 

fcttd 354.0817. 


» 


4-C#l 






M» 


'K NMR <0MSO-d() I 6 iJBSte^. a^}H>. 7^0- 
7J4fa.lH>. 7ia-7j«08.aH)t 7JS-7Al«B,llft «.10- 

MS(PAB): 3S5«l*4^t. MM)* 



(0089) 
Example 53 

|^-[4-ch1oro-l>rS-chl&ro.>l . 3-ben3x>xazol-2-vn phenviyN^methvlacetamidc. 

Sodium hydride (317 mg) was added to dimethylfonnaxnidc (35 ml) solution of N-[4-chloro-2-(5- 
chloro-l,3-benzoxazol-2-yl) phenyll acetamide (1.70 g) at 25**C, and it was reacted for 30 
minutes. Methyl iodide (526 ^1) was added, and stirring was carried out for three hours. The 
reaction mixture was transfened to water (200 ml). The formed solid was filtered and washed with 
water and hexane, and it was dried under reduced pressure. Thereby, the title compound (1.61 g) 
was obtained as a white solid. 

*HNMRPMSOd6):5 l,66(s, 3H), 3.09 (s, 3H), 7.47-7.55 (m, 2H), 7.64-7.67 (m, IH). 7.81- 
7.85 (m, IH), 7.95-7.97 (m, IH), 8.25-8.26 (m, IH) 
MS (EI): 334 (M +, 87 %). 

(0090) 
Example 54 

2>(ben;zvloxv^-N-[4-cl>loro-2>(6-chloro-lH^henziittida2Ql-2-vn phenviVN-methvlacetftmide. 
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Benzyloxy acetyl chloride (4,6 ml) was added dropwise to pyridine (60 ml) solution of 4-chloro- 
2-(5-chIoro-lH-bcnziraidazol-2''yl)-N-methylaniline (7.1 g) cooled to lO^C and was reacted for 
two hours. The reaction mixture was transferred to water (300 ml), and it was adtjusted to pH S.O 
using 2 N HCl aqueous solution, and extraction was earned out widi ethyl acetate (ISO ml x 2). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was washed with ether, and it was dried under 
reduced pressure. Thereby, the title conqK>und (7.03 g) was obtained as a white solid. 
*H NMR (DMSO-dg): $ 3.03 (s, 3H), 3.73 (d. J - 14.7 Hz, IH), 3.86 (d, J « 14.7 Hz. IH). 4.26 (d. 
J= 11.9 Hz. IH), 4.38 (d, J - 11.9 Hz, IH), 7.09-7.31 (m, 5H), 7.59-7.68 (m. 5H), 8.05-8.06 
(m, IH) 

MS (FAB): 440 (NT+I, 78 %). 

HRMS (FAB): calcd for C2aH2oCl2N302440.0933, Found 440.0928. 
Anal, Calcd for C2JH19CI2N3O2: C, 62.74; H, 4.35; N, 9.54. 
Found: C, 62.68; H, 4.35; N, 9.42. 

(0091) 
Example 55 

M-[4>chlQro-2-(5-chloro-lH-benzimidazol-2^vn nhenvl%2-hvdroxv-N-methvlacetamide. 



Boron tribromide (22.7 ml, 1.0 M dichloromethane solution) was added dropwise to 
dichloromcthane (150 ml) solution of 2-(benzyloxy)-N-[4-chloro-2-(6-chloro-lH-benzimidazol- 
2-yl) phenyl]-N-methylacetamide (5.0 g) cooled to -78*'C and was i^cted for one hour. The 
reaction mixture was transferred to water (600 ml), and neutralisation was carried out with 6N 
sodium hydroxide aqueous solution and extraction was carried out with chloroform (300 ml x 2). 
The organic layer was washed with water (600 ml x 2) and was dried with magnesium sulphate, 
and it was filtered, and thereafter it was concentrated under reduced pressure. The residue was 
dissolved with chloroform, and hexane was added. A formed solid was washed with hexane, and it 
was dried under reduced pressure. Recrystallisation was carried out with toluene furthermore and 
the title compound (931 mg) was obtained as a white solid, 
mp: 123-1 27*'C 



NMR(CDCl3): 6 3.24 (s, 3H), 3.81 (d, J = 15.7 Hz. IH), 3.98 (d, J - 15.7 Hz, IH). 4.45 (s, 
IH), 7-12-7.17 (m, IH). 7.27-7.30 (m, IH), 7.34-7.37 (m, IH). 7.51-7.54 (m. IH), 7.68 (d, J = 
2.3 Hz, IH), 8.26 (d, J - 2.4 Hz. IH). 

IR (KBr): 3245, 2818, 1639, 1495, 1338, 1227, 1108, 929 cm"'. 
MS (FAB): 350 (M*+l. 59 %). 
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HRMSffAB): calcd for C,6H,4Cl2N302 350.0463. Found 350.0492. 
Anal. Calcd for CfiHijCljNiOj/O.lSHaO: C, 54.87; H, 3.83; N. 12.00. 
Found: C. 54.88; H, 3.74; N, 12.00. 

(0092) 
Example 56 

2-n>enzv1oxvV N-p-rS.6-dichloro-lH>ben2imidazol-2-vn Dhenvn-N-mctfavlacetami4p. 



Benzyloxy acetyl chloride (480 |il) was added to pyridine (20 ml) sohition of 2-(S,6-dichloro-IH- 
lxDidazol-2-yl)-N-methylaniline (740 mg) at 2S^C, and it was reacted for one hour. The reaction 
mixture was transferred to 2N HCl aqueous solution (250 ml), and extraction was carried out with 
ethyl acetate (100 ml x 2). The organic layer was dried with mi^esium sulphate, and it was 
filtered, and thereafter it was concentrated under reduced pressure. The residue was reciystallised 
using chloroform-'hexane. Thereby, the title compound (969 zotg) was obtained as a white solid. 
»H NMR (DMSO-dfi): 8 3.04 (s, 3H), 3.72 (d, J = 14,6 Hz, IH), 3.84 (d, J » 14.6 Hz. IH), 4.28 (d, 
J = 12.0 Hz, IH). 4.37 (d. J = 12.0 Hz, IH), 7.10-7.16 (m, 2H), 7.19-7.23 (m. 3H), 52-7.55 (m, 
IH), 7.59-7.64 (m, 2H), 7.76-7,92 (m, 2H), 7.93-7-96 (m, IH), 13.12 (br, IH). 
Anal, Calcd for C^^JZW^O^i C, 62,74; H, 4.35; N, 9.54. 
Found: C, 62.77; H, 4.37; N, 9.44. 

(0093) 
£xample 57 

N-r2-r5.6-dichloro-lH.benwmidazol-.2-vn phenvll-2-hvdroxv-N-methvlacetamide. 



At -78®C, boron tribromide (3.47 ml, l.OM dichloromethane solution) was added dropwise to 
dichloromethane (15 ml) solution of 2-(benzyloxy)-N-[2-(5,6-dichloro-lH-benzixmdazol-2-yl) 
phenyl]-N-methylacetamide (306 xng). The reaction mixture was transfezred to water (100 ml) 
after having been reacted at -78''C for one hour and extraction was carried out with chloroform 
(50 ml X 2). The organic layer was dried with magnesium sulphate, and it was filtered, and 
thereaAer it was concentrated under reduced pressure. Thereby, the title compound (112 mg) was 
obtained as a white solid. 



'H NMR (DMSO-dtf): 6 3.08 (s, 3H). 3.49 (d, J = 15.5 Hz, IH), 3.68 (d, J = 15,5 Hz, IH), 7.52- 
7.55 (m. IH), 7.61-7.66 (m, 2H), 7.85 (bs, 2H), 7.92-7.95 (m, IH), 13.13 (br, IH) 
MS (EI): 349 (M +,1 %). 
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(0094) 
Example 58 

2-(benzvIoxv;^-K-f4»chlftrn.2-f6-methv l-lH.benzimida2ol-2-vn Dhenvll-N-methvlaCfitamide. 



Beozyloxy acetyl chloiide (5.3 ml) was added dxppwise to pyri^e (60 ml) solution of 4-chloro- 
N-ineihyl-2-<5-metliyl-lH-beDzixmdazol-2-yl) aniline (8.30 g) cooled to S^'C and was reacted for 
14 hours. The reaction mixture was transferred to water (200 ml), and it was adjusted to pH7.0 
witii IN HCl aqueo\js solution, and extraction was carried out with chloroform (80 ml). The 
organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined hy siHca gel column chromatography 
Qxexane / ethyl acetate - 1/1). Thereby, the title compound (5.23 g) was obtained as a white 
solid. 

NMR (pMSO-d^): 6 2.42 (s, 3H). 3.03 (s. 3H), 3.73 (d, la J - 14.8 Hz, IH), 3.87 (d, J - 14.8 
Hz. IH), 4.26 (d, J - 11.9 Hz, IH), 4.40 (d. J =" 119 Hz, IH), 7.04-7.33 (m, 6H), 7.38-7.64 (m, 
4H), 8.04 (m, IH). 12.81 (br, IH) 
MS (FAB): 420 (M*+l, 75 %). 

HRMS (FAB): calcd for C24H23C1N302 420.1479, Found 420.1456. 
Anal, Calcd for C24H22CIN3OJ: C. 68.65; H. 5.28; N, 10.01, 

Found: C. 68.45; H, 5.25; N, 9.82. 

(0095) 
Example 59 

N-[4-chioro-2-(5-methyl-i(H-t>engi]nw4a?tf-2-Y]i) phfioyll-i^-hydroxy-'N-ynetliYiap^tepiidg. 

Boron tribromide (16.3 ml, 1.0 M dichloromethane solution) was added dropwise to 
dichloromeihane (100 ml) solution of 2-(benzyloxy)-N-[4-chloro-2-(6-methyl-lH-benzimida2oU 
2-yl) phenyl] -N-mcthylacctamidc (4.56 g) cooled to -78®C and was reacted for two hours. The 
reaction mixture was transferred to water (300 ml), and neutraUsation was carried out at 
potassium hydroxide and extraction was carried out with chloroform (100 ml). The organic layer 
was dzied with magnesium sulphate, and it was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was dissolved with chlorofonn, and hexane was added. A produced 
solid was washed with ether, and it was dried under reduced pressure. Thereby, the title compound 
(821 mg) was obtained as a white solid. 

'H NMR (DMSO-dfi): 6 2.42 (s, 3H), 3.06 (s, 3H), 3.51 (d, IH, J « 15.1 Hz, IHX 3.70 (d, J = 15.1 
Hz. IH), 7.04 7.07 (m, IH), 7.37 (m, IH). 7.45-7.48 (m, IH), 7,55 (d, J = 8.5 Hz. IH), 7.65 (dd, 
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J - 2.5, 8.5 Hz, IH), 8.03 (d, J « 2.5 Hz, IH) 
MS (FAB): 330 (NT+I, 32 %). 

HRMS (FAB): calcd for CyHnClNsOi 330.1009, Found 330.1042. 
Anal, Calcd for C,7H,6ClNsO2-0.3H2O: C. 60.91; H, 4.91; N, 12.53. 



Found: C, 61.16; H, 5.09; N, 12.53. 



(0096) 
Example 60 

2-n>en2vlQxvVN>r2-(6-cMoro-lH-benziniidazol-2-vlM-mcthvbhenvn-N 



Benzyloxy acetyl chloride (3.34 ml) was added dropwise to pyridine (80 ml) solution of 2-(5- 
chloro-lH-benzimidazol-2-yl)-N,4'-dimet]iyIaniline (5.24 g) cooled to 5''C and was reacted for 
two hours. The reaction mixture was transferred to 1 N HCl aqueous solution (300 ml) and 
extraction was carried out with ethyl acetate (100 ml x 2). The organic layer was washed with 1 
N HCl aqueous solution (200 ml x 3) and was dried with magnesium sulphate, and it was filtered, 
and thereafler it was concentrated under reduced pressure. The residue was washed with ethyl 
acetate, and it was dried under reduced pressure. Thereby, the title compound (3.79 g) was 
obtained as a viiite solid, 
mp: 161-163°C 

NMR (DMSO-d^): & 2.42 (s, 3H), 3.02 (s, 3H), 3.73 (d, J =^ 14.7 Hz, IH), 3.85 (d, J = 14.7 Hz. 
IH), 4.27 (d, J - 12.1 Hz, IH), 4.38 (d, J - 12.1 Hz, IH), 7.10-7.14 (m, IH), 19-7.23 (m, 5H), 
7.18-7.31 (m. IH), 7.39 (br, IH), 7.55-7.66 (m, 2H), 7.77 (hr, IH), 12.87 (br, IH) 
MS (FAB): 420 (M*+l, 100 %). 

Anal, Calcd for C24H22ClN3O2*0.lH2O: C, 68.35; H, 5.29; N, 9.96. 

Found: C, 68.11 ; H, 5.42; N, 9.72. 

(0097) 
Example 61 

N-f2-fS-cfaloro-lH-benzimidazol-2 -vn-4-methv lphenvl]-2-hvdroxv-N-methvlacetamide. 



At -78"'C, boron tribromide (12.1 ml, l.OM dichloromethane solution) was added dropwise to 
dichloromethane (150 ml) solution of 2-(ben2yloxy)-N-[2-(6-cliloro-lH-benzimidazol-2-yl)-4- 
methylphenyl]-N-methylacetamide (3.4 g). At -78^C, it was reacted for 30 minutes, and 
thereafter the reaction mixture was transferred to water (500 ml), and it was adjusted to pH 7.0 
with potassium hydroxide, and extraction was cairied out with chloroform (100 ml x 3). The 
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organic layer was washed with water and was dried wilh magnesium sulphate, and it was filtered, 
and thereafter it was concentrated under leduced pressure. Chloroform was added to the residue, 
and thereafter, hexane was added. The obtained white solid was filtered and was washed with 
hexane and the title compound (1.93 g) was obtained by causing to dry. 
mp: 99^C 

NMR (DMSO-dtf): S 2.43 (s. 3H), 3.06 (s, 3H), 3.50 (d, J - 15.1 Hz, IH), 3.68 (d, J = 15.1 Hz, 
IH). 7,18-7.28 (m, IH). 7.36-7,46 (m, 2H), 7.56-7.63 (m, 2H). 7.76 (br. IH) 
MS (FAB): 330 (MT+I, 46 %). 

HRMS (FAB): calcd for CnHnClNjOz 330. 1009, Found 330.0992. 
Anal, Calcd for C„Hi6ClN3O2/0.9H2O: C, 59.01; H, 4.93; N, 12.14. 

Found: C, 59.29; H, 5.18; N, 11.80. 



(0098) 
Example 62 

>J-f2-fS-ehlQfft-lH.ben2imid aroUl-vlV4-inethvlphenvl1-2-fethvl r(4-nitronhenvn sulphonyll 
glpiinQ}-N-tnethvlacetamide. 



Oxalyl chloride (1.20 ml) was added diopwise to benzene (30 ml) solution of [ethyl (4- 
nitrophenyl su^honyl) amino] acetic acid (3.97 g) and pyridine (120 |il) cooled to 10*^C, and on 
completion of the dropwise addition, reaction with healing under refkx mtss carried out for 30 
minutes. The reaction mixture was cooled to room temperature, and thereafter it was 
concentrated under reduced pressure. The obtained residue was dissolved in dichloromethane (20 
ml). The aforesaid dicMoromeihane solution was added dropwise to pyridine (100 ml) solution of 
2-(5-chloro-lH-benzimidazol-2-yl)-N,4-dimetfaylaniline (3.77 g) cooled to 5*'C. On completion 
of the dropwise addition^ reaction temperature was wanned to 25®C, and it was reacted for 1 6 
hours. The reaction mixture was transferred to water (700 ml), and solution was adjusted to 
pH5.0 with hydrochloric acid, and extraction was carried out with ethyl acetate (300 ml x 2). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafker it was 
concentrated imder reduced pressure. The residue was refined by silica gel colmnn chromatography 
(hexane / ethyl acetate - 2/1 to 1/1). Thereby, the title compound (285 mg) was obtained as a 
white solid. 

'H NMR (DMSO-d«): 8 0.85 (t, J - 6,9 Hz, 3H), 3.25 (q, J = 6.9 Hz, 2H), 2.46 (s, 3H), 2.91 (s, 
3H), 3.81 (d, J - 17.8 Hz, IH), 3.95 (d, J = 17.8 Hz, IH), 7.18-7.30 (m, IH), 7.47-7.58 (m, 4H), 
7.74-7-81 (m, IH), 7.93-8.09 (m, 2H), 8.29-8.32 (m. 2HX 12.09-13.05 (m. IH). 
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Example €3 

>J-r2.rS-chloro-lH-ben3rfmidazol-2-vn-4-methvlphenvn-2-(cthYlam 



At IS'^C, benzene thiol (48 jjil) was added to dimethylformamide (5 ml) mixture of N-[2-(5- 
chloro-lH-bcnzimidazol-2-yl)-4-methylphcnyl]-2-{cfliyl [(4-nitrophenyl) sulphonyl] amino} -N- 
me&ylacetamide (210 mg) and potassium carbonate (160 mg) and was reacted for three hours. 
The reaction mixture was transferred to saturated aqueous sodium chloride solution (100 ml) and 
extraction was canned out with ethyl acetate (50 ml x 2). The organic layer was dried widi 
magnesium sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate - 2/1 to 
chloroform / methanol = 20/1). Thereby* the title compound (73 mg) was obtained as a white 
solid. 

*H NMR (DMSO^): 5 0.83 (t, J = 6.9 Hz, 3H), 2.34 (q, J - 6.9 Hz, 2H). 2.44 (s, 3H), 91 (d, J = 
15.5 Hz, IK), 3.00 (d, J = 15.5 Hz. IH), 3.01 (s, 3H), 7.23 (dd, J - 1.9. 8.6 Hz, IH), 7.38 (d, J = 
8.2 Hz, IH), 7.42-7.46 (m, IH). 7.58 (d, J = 8.6 Hz, IH), 7.61 (d, J = 1.9 Hz, IH). 7.77 (br, IH). 

(0100) 
Example 64 

Methvl 4>fa cetvl (methvl'^ amino1-W5.6-dich!oro-lH-ben2imidazol-2-vn henzoate. 



Acetyl chloride (182 ^1) was added to pyridine (5 ml) solution of methyl 3-(5,6-dichIoro-lH- 
benzimidazol-2-yl)-4-(methylanilino) benzoate (600 mg) and dimethylaminopyridine (63 mg) at 
25^C, was reacted for 24 hours. The reaction mixture was transferred to 1 N HCl aqueous solution 
(100 ml) and extraction was carried out with ethyl acetate (30 ml x 3). The organic layer was 
dried with magnesium sulphate, and vacuxun concentration was carried out The residue was 
refined by silica gel column chromatography (hexane / ethyl acetate = 1/1). Thereby, the title 
compound (380 mg) was obtained as a white solid. 

*H NMR (DMSO-d«): 6 1.65 (s, 3H). 3.02 (s, 3H), 3.92 (s, 3H), 7.70 (d, J - 8.1 Hz, IH), 7.90 (br. 
2H), 8,16 (dd, J =. 2.1, 8-1 Hz, IH). 8.55 (4 J - 2.1 Hz, IH) 
MS (EI): 391 (M +, 38 %). 

(0101) 
Example 65 

4'rac^tyll fmfftiwll) ftq>m<>l-3.(^,Mig^>oro-lH-l>gnsinudwol-2-yl) bgpgpiiff, ftgid- 
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A 2 N NaOH aqueous solution (S ml) was added to methanol (5 ml) solution of methyl 4-[acetyl 
(methyl) amino]-3-(5,6-d]chloro-lH-benzxmidazol-2-yl) benzoate (35S mg) and was heated to 
SO^C and was reacted for four hours. The reaction mixture was cooled to 25^0 and transferred to 
water (80 ml), and extraction was carried out with ethyl acetate (50 ml). The aqueous layer was 
adjusted to pH 5.0 widi IN-HCl aqueous solution, and extraction was carried out with ethyl 
acetate (50 ml x 2). The organic layer was dried with magnesium sulphate* and vacuum 
concentration was carried out. The residue was washed with ether, and it was dried under reduced 
pressure. Thereby, the title compound (242 mg) was obtained as a white solid. 
'H NMR (DMSO-dfi): 5 1.65 (s, 3H). 3.02 (s, 3H), 7,66 (d, J = 8.1 Hz, IH), 7.81 (s, IH), 7.93 (s, 
IH), 8,13 (dd, J = 1.9, 8.1 Hz, IH), 8.53 (d, J = 1.9 Hz, IH) 
MS (EI): 377 (M +, 60 %). 

(0102) 
Example 66 

(lR)-;?-r4'^hloyo-^-f^-phloTO-|H-j?enamii4{tS9li-2-yn methvlanilino yi -methvU2-QitQethvl 

acetate . 

At 25*^0, (S)-(-)-2-acctoxy propionyl chloride (2.26 g) was added dropwise to pyridine (50 ml) 
solution of 4-ehIoro-2-(5-chloro-lH-benzimidazoI-2-yl)-N-metfayIaniUne (4.0 g) and was reacted 
for 13 hours. The reaction mixture was transferred to wat^ (300 ml), and it was ac^'usted to pH 
5.0 with hydrochloric acid, and extraction was carried out with ethyl acetate (150 ml). The 
organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate = 2/1). Thereby, the title compound (673 mg) was obtained as a white 
solid. 

»H NMR (DMSO-dfi): 6 0.95 (d, J = 6.2 Hz, 3H). 1.94 (s, 3H), 3.05 (s, 3H), 4.89 (q, J = 6.2 Hz, 
IH). 7.23-7.27 (m, IH), 7.57-7.74 (m, 4H), 8.10-8.12 (m, IH), 13.05 (br. IH) 

MS (FAB): 406 (M*+l, 100 %). 

HRMS (FAB): calcd for Cis^HigCljNjOj 406.0725. Found 406.0722. 
Anal, Calcd for C.^nCl^^O^: C, 56.17; H. 4.22; N, 10.34. 

Found: C, 55.90; H, 4.28; N, 10.22. 

(0103) 
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Example 67 

f^RVN-r4-chlo m-2-rS-chlofo-1H-benrimidAMl.2-vn ph^YlV^-hYdrgXY-N-mgthYlPrOP^e 

amide . 

At IS^C, potassium carbonate (L96 g) was added to metbanol (SO ml) solutioa of (lR)-2-[4- 
chloro-2-(6-chloro-lH-benzimidazol-2-yl) methylaniIino]-l-methyl-2-oxoetiiyl acetate (2.88 g), 
and produced solution was stirred for one hour. The reaction mixture was transferred to water 
(250 ml) and a produced solid was filtered and was washed witii water, and it was diied under 
reduced pressure. Thereby, the title compound (1,80 g) was obtained as a vMte solid. 

NMR (DMSO-d<5); 6 0.82 (d, J = 6.2 Hz. 1.5H), 1.05 (d, J - 6.6 Hz. 1.5H), 2.99 (s, 1.5H), 3.04 
(s, 1.5H), 3.88-4.03 (m, IH), 7.19^7.26 (m. IH)> 7.51-7.71 (m. 4H), 7.98-8.06 (m, IH) 
MS (FAB): 364 (J^+U 8^ %)- 

HRMS (FAB): calcd for CnHifiClaNjOa 364.0619, Tamd 364.0641. 

(0104) 
Example 6S 

Nr.f4-{rtert^butvl Miphenvl^ silvll oxvy-2-fS^chloro-lH-benzimidazol-2-vn p|ifflyl]-y- 

methyHftgetftmWc. 

Acetyl chloride (105 ml) was added to pyridine (10 ml) solution of 4- {[tert'butyl (diphenyl) silyl] 
oxy}-2"(5-chloro-lH-ben2imidazol-2-yl>.N-methylaniline (630 mg) at 25*C, and it was reacted 
for ten minutes. The reaction mixture was transferred to water (200 ml), and extraction was 
carried out wilh ethyl acetate (100 ml). The organic layer was dried with magnesium sulphate, and 
vacuum concentration was carried out The residue was refined by silica gel column 
chromatography (hexane / ethyl acetate 10/1 to 1/1). Thereby, the title compound (510 mg) 
was obtained as a white solid. 

NMR (DMSO-d^): 6 1.08 (s, 9H). 1.55 (s, 3H), 2.93 (s, 3H), 6.66 (dd. J = 2.6, 8 Hz, IH), 7.19 
(d, J = 8.8 Hz, IH), 7.21-7.25 (m. IH). 7.41-7.52 (m. 6H), 7.56 (d, J = 2.6 Hz, IH). 7.58-7.65 
(m, IH), 7.67-7.74 (m. 5H), 12.81 (br, IH) 
MS (FAB): 554 (M*+l. 2 %). 

HRMS (FAB): calcd for C^sHsjClNsOsSi 5S4.2030, Found 554.2043. 



(0105) 
Example 69 
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TSr.f2-r5.chloro-lH-benzfanida2ol-2-vn-4-hvdroxvphenYlVN-jnctf^^^ 



To tetrahydrofuran (60 ml) solution of N-[4-{[tert-butyl (diphcnyl) silyl] oxy}-2-(5-chloro-lH- 
beii2iinidazol-2-yl) phenyl]-N-methylacctainide (500 mg) cooled to 5**C, tetrabutyl ammonium 
fluoride (1.0 M in THF, 1.17 ml) was added dropwise and was reacted for 30 minutes. The 
reaction mixture was transfezied to saturated aqueous sodium chloride solution (300 ml) and 
extraction was carried out with ethyl acetate (100 ml). The organic layer was dried with 
magnesium sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was dissolved in chloroform, and hexane was added. A produced solid was washed with 
hexane, and drying was carried under reduced pressure. Thereby, the title compound (260 mg) was 
obtained as a "white solid. 

*H NMR (DMSO-dtf): 6 1.62 (s, 3H), 2.97 (s, 3H), 6.98 (dd, J « 2.6, 8.6 Hz. IH), 7.21-7.30 (m, 
2H), 7.36-7.39 (m, IH), 7.52-7.70 (m. 2H), 10.06 (s, IH), 12.78 (br, IH) 
MS (FAB): 316 (NT+I. 4 %). 

HRMS (FAB): calcd for CifiHi^ClN^Oz 316.0852, Found 316.0866. 

(0106) 
Example 70 

Tert-hutvl 2^(6^hloro-lH-benzimidazol-2-vn phenyl fmethvn carbamate. 



Di-teit-butyl dicarbonate (508 mg) was added to tetrahydrofuran (60 ml) solution of 2-(5-chloro- 
lH-benzinudazol-2-yl)-N-methylaniline (500 mg) and dimethylaminopyridine (5 mg) at 25^C, 
and it was reacted for three hours. The reaction mixture was tzansfened to saturated aqueous 
sodiiun chloride solution (150 ml) and extraction was carried out with ethyl acetate (100 ml x 2). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined by silica gel colunm chromatography 
(hexane / ethyl acetate » 2/1). Thereby, the title compound (210 mg) was obtained as a white 
solid. 

NMR (DMSO-d<j): 5 0.82 (s, 9H). 3.26 (s, 3H), 7.18-7.84 (m. 7H) 
MS (EI): 357 (M +,37 %). 

HRMS (EO: calcd for C19H20CIN3O2 357.1244, Found 357.1244. 

Anal, Calcd for C^HaoClNaOz: C, 63.77; H, 5.63; N, 11.74. 




Found: C, 63.64; H, 5.24; N, 12.11. 
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Example 71 

N-[2-/lH-be nzimida«>l>2-vn phenyl] -2, H-triflunrn-N-methvlacetamide 



Anhydrous trifluoroacetic acid (1.41 g) was added to dichlorometbane (20 ml) solution of N-[2- 
(lH-beIlzimidazol-2-yl) phenyll-N-metbylamine (t.5 g) and triethylamine (1.85 ml) at 10°C, and 
it was reacted for 18 hours. The reaction mixture was transferred to saturated aqueous sodium 
chloride solution (200 ml) and extraction was carried out wiA chloroform (80 ml x 3). The 



residue was refined by silica gel column chromatography (hexane / ethyl acetate = 1/1). Thereby, 
the title compound (1.05 g) was obtained as a white solid, 
mp: 175-179'»C 

NMR (DMSO-d^): 5 3,25 (s, 3H), 7.15-7.34 (m, 2H). 7.51-7.75 (m, 5H), 8.04-8,13 (m, IH), 
12.89 (br, IH). 

(0108) 
Example 72 

N-r2-(S,6wiichloro-1H>benzimidazol-2-vn phenvlV2-2.2-trifluoro-N-methvlacetamide. 



Dichloromethane (50 ml) solution of 2-(5,6-dichloro-lH-imidazol-2-yl)-N-methylaniline (1.67 
g) and triethylamine (3.98 ml) was cooled to 0*C, and thereafter, tn'fluoro acetic anhydride (2.42 
ml) was added dropwise. It was reacted for three hours at 25** C» and the reaction mixture was 
transferred to water (300 ml)» and extraction was carried out with chloroform (50 ml). The 
organic layer was dried with magnesium sulphate, and vacuum concentration was carried out The 
residue was refined by silica gel column chromatography (hexane / ethyl acetate » 5/1 to 2/1). 
Thereby, the title compound (1.23 g) was obtained as a white solid. 



*H NMR (DMSO-ds): 3.24 (s, 3H), 7.63-7.69 (tn, 3H), 7.79-7.88 (m, 2H), 8.05-8.08 (m, IH). 

13.28 (s, IH) 

MS (EI): 387 (M +.13 %). 



(0109) 
Example 73 

tert-butvl 2-r4-chloro>2-(6-chloro-lH-benzimida zQU2-vn methv)anilino1>2-oxQcthvl carbamate 



organic layer was dried with magnesium sulphate, and vacuum concentration was cairied out. The 




Anal, Calcd for CuH,oC12F3N30: 



C, 49.51; H, 2.60; N, 10.83. 
Found: C, 49,56; H, 2.75; N, 10.71. 
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To tetrahydrofiiran (160 ncd) solution of Boc-giycine (7.19 g) and 4-methyl morpholine (5.64 
ml) cooled to -15**C, isopropyl chloroformate (6.17 ml) was added dropwise and was reacted for 
30 minutes. 4-chloro-2-(5-cliloro-lH-ben2imidazol-2-yl)-K-methylamline (10.0 g) and 
triethylamine (14.3 ml) were added to the reaction mixture at 25<^. and it was reacted for four 
days. The reaction mixture was transferred to saturated aqueous sodiimi chloride solution (800 ml) 
and extraction was carried out with chlorofonn (300 ml x 3). The organic layer was dried with 
magnesium sulphate, and it was filtered, and diereafter it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate = 10/1 to 
1/1). Thereby, the title compound (4.83 g) was obtained as a white solid. 

'H NMR (DMSO-d^): 6 1.33 (s, 9H), 2,99 (s, 3H). 3.24 (dd, J = 4,9, 16,9 Hz. IH). 3.53 (dd, J = 
6,9, 16.9 Hz, IH), 6.88 (m, IH), 7.25-7-28 (m, IH), 5.57-7.65 (m, 3H), 7.73 (dd, J = 2.3, 8.6 
Hz. IH), 8.05-8.06 (m, IH). 12.95 (bs, IH) 
MS(EI):448(M+,1%). 

HRMS (EI): calcd for C^HaaaaN^Oa 449.1147, Found 449.1099. 

(0110) 
Example 74 

2-amino-N-f4-ehloro-2,(5-ehloro-lH-ben2imida3;ol-2-vn phenvn-N-methvlacetamidc. 

Trifluoroacctic acid (25 ml) was added to tert-butyl 2-[4-chloro-2-(6-chloro-lH-benzimida2ol-2- 
yl) methylanilino]-2-oxoethyl caxbamate (4.26 g) at lO'^C, and a produced solution was stirred for 
30 minutes. The reaction mixture was transferred to water (200 ml), and it was adjusted to pH 7.0 
by addition of potassium hydroxide, and extraction w^s carried out with chlorofonn (100 ml x 2). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. Produced white solid was washed with ether, and it was dried 
under reduced pressure. Thereby, the title compound (3.11 g) was obtained, 
mp: 101 °C 

*H NMR (DMSO-dfi): 5 2.82 (d, J = 16.5 Hz, IH), 2.98 (d, J = 16.5 Hz, IH), 3.02 (s, 3H), 7.24 
(dd, J « 1.9, 8.6 Hz. IH), 7.53-7.71 (m. 4H), 8.04 (d, J = 2.3 Hz, IH) 
MS (FAB): 349 (M*+l, 3 %). 

HRMS (FAB): calcd for Ci^1iifi]2^4p% 49.0623, Found 349.0626. 
(0111) 



Example 75 
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tert-butvl 2-r 2-r5.6>dichlorQ«m>beP2i midazol-2-vn fmethvn aniJinol-2-oxoethvl carbamate. 



To tetxabydzofuian (10 ml) solution of Boc-glycine (360 mg) and 4-methyl moxpholine (282 fd) 
cooled to -15**C was added dropwise isopropyl chlorofonnate (251 mg) and was reacted for 15 
minutes. 2-(5,6-dichloro-lH-ben2imidazol-2-yl)-N-methylaailine (500 mg) and triethylamine 
(477 ^1) were added to the reaction mixture at 25^0, and it was reacted for 16 hours. The 
reactioik mixture was transferred to saturated aqueous sodium chloride solution (100 ml) and 
extraction was earned out with ethyl acetate (50 ml X 2). The organic layer was dried with 
magnesium sulphate, and it was filtered* and thereafter it was concentrated imder reduced pressure. 
The residue was refmed by silica gel cohunn chromatography (hexane / ethyl acetate •* 1/1). 
Thereby, the title con^und (468 mg) was obtained as amorphous solid, 
mp: 123-127*»C 

NMR (DMSO-dfi): 8 1.33 (s, 9H), 3,01 (s, 3H). 3.23 (dd, J = 5 A 10.1 Hz. IH), 3.49 (dd, J = 
5.6, 10.1 Hz, IH), 6.85 (m, IH), 7.52-7.60 (m, IH), 7.61-7.72 (m, 2H), 7.84 (s, IH), 7.97 (dd, J 
« 1.6, 6.9 Hz, IH), 13.05 (br, IH) 
MS (FAB): 449 (M*+l, 19 %). 

HRMS (FAB): calcd for C2,H23Cl2N403 449.1 147, Found 449.1 171. 

(0112) 
Example 76 

2-amino-N-r2>rS.6-dichloro-lH-benzimidazoU2-vn phenvll-N-methvlacetamidfl. 



At lO^C, trxfluoroacetic acid (5 ml) was added to tert-butyl 2-[2-(5,6>dichloro-lH-benzimidazol- 
2-yl) (methyl) anilino]-2-oxoethyl carbamate (101 mg), and produced solution was stirred for ten 
minutes. The reaction mixtxure was transferred to water (30 ml), and produced white solid was 
filtered and was washed with water and hexane, and it was dried under reduced pressure. Thereby, 
the title compound (53 mg) was obtained. 

NMR (DMSO-d«): 6 2.29 (s, 2H), 2.96 (d. J = 15.8 Hz. IH), 3.02 (s, 3H), 3.05 (d, J 15.8 Hz, 
IH), 7.14-7.96(m, 6H) 
MS (FAB): 349 (M*+l, 61 %). 

HRMS (FAB): calcd for C,6Hi5Cl2N40 349.0623, Found 349.0626. 

(0113) 
Example 77 

tert-butvl 2-f2-f5,6-dichloro-lH>benzimidazol-2-vn (methvn anilinol-l -inethvl-2-oxQethvl 
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carb$imt6» 




To tetrahydiofuian (25 ml) solution of Boo-DL-^alaniDe (1.61 g) azid 4-metliyl moipholine (1.17 
ml) cooled to -IS^C, isopropyl chlorofonnate (1.13 g) was added dropwisc and was reacted for 30 
minutes. 2-(5,6-dioWoro-lH-ben2iinidazol-2-yl)-N-methylaniline (2.07 g) and triethylamtne (2.0 
ml) were added to the reaction mixture, and it was leacted at for 12 hours. The reaction 
mixture was transfeiTed to saturated aqueous sodiiun chloride solution (200 ml) and extraction was 
carried out with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, 
and it was filtered, and thereafter it was concentrated under reduced pressure. The residue was 
refined by silica gel colunm chromatogr^hy (hexane / ethyl acetate » 1/1). Thereby, the title 
compound (520 n^) was obtained as a white solid, 
mp: 123-127*»C 

»H NMR pMSO-dfi): 5 0.74 (d, J = 5.4 Hz, 1.5H), 1.08 (d, J = 5.4 Hz, 1.5H). 1.12 (s. 9H), 3.04 
(s, 1.5H), 3.07 (s, 1.5H). 3,86-4.10 (m, IH), 6.77-6.92 (m, IH), 7.56^8.13 (m, 5H) 
MS (FAB): 463 (M*+l, 55 %). 

(0114) 
Example 78 

2-amino^N-f2-^5.6-dichloro-lH>benzimidagol-2-vn phenvn-N-methvlpropane amide. 



Trifhioioacetic acid (5 ml) was added to tert-butyl 2-[2-(S,6-dichloro-lH-ben2imidazol-2-yl) 
(methyl) aailino]-l-methyl*2-oxoethyl carbamate (380 mg) at 10*^, and produced solution was 
stirred for 40 minutes. The reaction mixture was transferred to water (100 ml), and it was 
adjusted to pH7.0 by addition of potassium hydroxide, and extraction was carried out with 
chloroform (30 ml x 3). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereafter it was concentrated imder reduced pressure. Produced white solid was washed with 
ether, and it was dried under reduced pressure. Thereby, the title compound (193 mg) was 
obtained. 



*H NMR (DMSO-dfi): 5 Ml (d, J = 6.6 Hz. 3H), 2.80 (s, 3H), 3.39-3.46 (m. IH), 7.51-7.96 (m, 
6H) 

MS (FAB): 363 (M^+1, 48 %). 

HRMS (FAB): calcd for C„Hv,Cl2N40 363.0780, Found 363.0788. 
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Example 79 

tert-butvl 2-{ f2-<5,6-<iichlorQ>lH>benzimida2ol-2-vn rmetfavn anilinol carbonvlM-pvrrolidmc 



To tetiahydrofuian (25 ml) solution of Boc-DL-proline (1.92 g) and 4-methyl morphoUne (1.22 
ml) cooled to •15'^C was added diopwise isopropyl chloiofoxmate (1.13 g) and was reacted for 30 
nunutes. 2-(5,6-dichlorO'lH'-benzimidazol-2-yl)-N-methylaniline (2.07 g) and triethylamxne 
(1.18 ml) were added to the reaction mixture, and it was reacted at 25**C for 17 hours. The 
reaction mixture was transferred to water (250 ml), and extraction was carried out with 
chlorofoixn (80 ml x 3). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereaAer it was concentrated under reduced pressure. The residue was refined by silica gel 
column chromatogr^hy (hexane / ediyl acetate » 1/1). Thereby, the title compound (675 mg) 
was obtained as a white solid. 

'H NMR (DMSO-d^): 6 1.46 (s, 9H), 1.70-2.22 (m, 4H), 2.80 (s. 3H), 3.20-3.50 (m, 2H), 4.01- 
4.07 (m, IH), 7.50-8.09(m, 6H) 
MS (FAB): 489 (M*+l, 62 %). 

HRMS (FAB): calcd for Ca4HMCl2N403 489.1460, Found 489.1487. 

(0116) 
Example 80 

N>f2-f5.6>dichIoro-lH-benziTmdazoU2-vn phenvll-N>inethvl>2-pvrrQlidine carboxamido. 



Trifluoroacetic acid (3 ml) was added to tert-butyl 2-{[2-(5,6-dichloro-lH-bcnzimidazol-2-yl) 
(methyl) anilino] carbonyl}^Upyirolidin6 carboxylate (625 mg) at lO^'C, and produced solution 
was stirred for eight hours. The reaction mixture was transferred to water (100 ml), and it was 
adjusted to pH 7.0 by addition of potassium hydroxide, and extraction was carried out with 
chloroform (50 ml x 3). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereafter it was concentrated under reduced pressure. Produced white solid was washed with 
ether, and it was dried under reduced pressure. Thereby, the title compound (469 mg) was 
obtained. 

NMR (DMSO-dfi): 6 1.50-1.70 (m, 2ft), 1.75-2.05 (m. 2H). 2.95 (s, 3H), 2.75-3.00 (m. 2H), 
3.75-3.80 (m, IH), 7.51-$.03 (m, 6H) 
MS (FAB): 389 (MVi. 16 %). 

HRMS (FAB): calcd for C,9H,9Cl2N40 389.0935, Found 389.0930. 
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Anal, Calcd for CiaHigCtN^O/HiO: 



C, 56.02; H, 4.95; N, 13.75. 
Found: C, 56.00; H, 4.79; N, 13.35. 



(0117) 
Example 81 

tert-butvl 2-ff4-chloro-2-f6-ch1oro>lH-beti2imida201-2-vn mgtfiytenjKr^ffl gaf^QnyU-l- 

pyrrolidine carboxvlate. 



To tetrahydrofuran (70 ml) solution of Boc-DL-proline (8.84 g) and 4-inethyl morpholine (5.64 
ml) cooled to -15^C was added dropwise isopropyl chlorofonnate (6.17 ml) and was reacted for 
40 minutes. 4-cliloro-2-(5-chloro- 1 H'bt:nziinidazol*2-yl>N-methylamlinc (10.0 g) and 
triethylamine (9.53 ml) were added to the reaction mixture, and it was reacted at 25^C for three 
days. The reaction mixture was transfenred to saturated aqueous sodium chloride solution (SOO ml) 
and extraction was earned out with ethyl acetate (150 ml x 3). The organic layer was dried with 
magnesium sulphate, and it was filtered, and diereafter it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate = 10/1 to 
1/1). Thereby, the title compound (6.54 g) was obtained as a white solid, 
mp: 70-73*C» 

*H NMR (DMSO-dfi): 5 1.30 (s, 9H), 1.72-2.25 (m, 4H), 3.10 (s, 1.5H). 3.14 (s. 1.5H). 3.21-3.43 
(m. 2H), 4.02^,18 (m, IH), 7.20-8.17 (m, 6H) 
MS (H): 488 (M +,3 %). 

HRMS (EI): calcd for C24H23CI2N4O3 488.1382. Found 488.1357. 

(0118) 
Example 82 

N-r4-chloro-2-r 5-chloro- lH-ben2imidazol-2-vI^ phenvl7-N-methvl-2^pvrrolidin e carboxamido . 



Trijfluoroacetic acid (20 ml) was added to tert-butyl 2-{[4-chloro-2-(6-chloro-lH-benzimidazol- 
2-yl) methylanilino] carbonyl}-l-pyxTolidine cafboxylate (6.4 g) at 10*C, and produced solution 
was stirred for one hour. The reaction mixture was transferred to water (200 ml), and it was 
adjusted to pH 7.0 by the addition of potassium hydroxide, and extraction was carried out with 
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chloroform (100 ml x 2). The organic layer was dried with magnesium sulphate, and it ^vas 
filtered, and thereafter it was concentrated under reduced pressure. Produced white solid was 
washed with ether» and it was dried under reduced pressure. Thereby, the title confound (3.88 g) 
was obtained. 

NMR (DMSO-de): 6 1.58-2.00 (m, 4H), 2.97 (s, 3H), 3.02-3.43 (m, 2H), 4.08-4.18 (m, IH), 
7.28-8.13 (m» 6H) 

MS (EI): 388 (M ^-.8 %). 

HRMS (EI): calcd for C,9HibC12N40 388.0858, Found 388.0830. 

(0119) 
Example 83 

tert-butvl (2S V2- 1 r2-f 6-chloro^ 1 H^be|izimidazoU2-vn-4-dimethvl goUiOfi] ffM^ttyl}-!' 



To tetrahydrofuran (300 ml) solution of Boc-L-proline (15.0 g) and 4-methyl morpholine (12.1 
ml) cooled to -15^C was added diopwise isopropyl chlorofonnate (9.67 ml) and was reacted for 
50 minutes. 2-(5-chloro-lH-ben2rimida2ol-2-yl)-N,4-dimethylaniline (15,78 g) and triethylamine 



reaction mixture was transferred to saturated aqueous sodixmi chloride solution (1.0 1), and 
extraction was carried out with ethyl acetate (300 ml). The organic layer was dried with 
magnesium sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate ^ 10/1-2/1). 
To the thereby obtained product was added trifluoroacetic acid (30 nd)» and produced solution was 
stirred for four hours. The reaction mixture was transferred to water (700 ml), and it was adjusted 
to pH 7.0 by addition of potassium hydroxide and extraction was carried out with chloroform (50 
ml X 2). The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter 
it was concentrated imder reduced pressure. The residue was recrystallised using chloroform / 
hexane. Thereby, the title compound (4.34 g) was obtained as a "v^ite solid. 



NMR (DMSO-d^): 5 1.47-2.03 (m, 4H), 2.39 (s, IH), 2.43 (s. 2H), 2.67-2.80 (m. 2H), 3.15 
(s, IH), 3.67-3.70 (m, IH), 3.86 (s, 2H), 7.19-7.83(m, 6H) 
MS (FAB): 369 (M**l, 43 %). 

HRMS (FAB); calcd for C20HJ2CIN4O 369.148U Found 369.1480. 




(24.25 ml) were added to the reaction mixture, and it was reacted at 25'^C for 40 hours. The 
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Example 84 

terfe-butvl 2^r2-r6-cMoitvm-benMmidi»zol.2-vn-4>methoxvmethvl apiUnoM^-QXOethyl 

carbamate . 



To tetiahydrofutan (60 ml) solution of Boc-glycine (1.43 g) and 4-methyI moipholine (1.22 ml) 
cooled to -15®C was added dropwise is<^ropyl chloio&xmate (1.34 ml) and was reacted for 30 
minutes. 2-(5-clUoro-lH-beQzimidazol-2-yl)-4-mellioxy-N-mefhylaiiiline (2.14 g) and 
triethylamine (3.09 ml) were added to the reaction mixture, and it was reacted at 25^0 for 16 
hours. The reaction mixture was transferred to saturated aqueous sodium chloride solution (150 
ml) and extraction was carried out widi ethyl acetate (50 ml x 3). The organic layer was dried 
with magnesium sulphate, and it was filtefed, and thereafter it was concentrated under reduced 
pressure. The residue was refined by silica gel column chromatography (hexane / ethyl acetate = 
2/1 to 1/1). Thereby, the title compoimd (1.41 g) was obtained as a white solid- 



*H NMR (DMSO-dfi): 6 1.34 (s, 9H), 2.98 (s, 3H), 3.23 (dd. J - 5.2, 16.4 Ha, IH). 3.52 (dd, J = 
6.1, 16.4 Hz, IHX 3.89 (s, 3H), 6.81 (m, IH), 7.20 (dd, J = 2.9. 8.6 Hz, IH), 7.23-31 (m, IH). 
7.45 (d, J « 8.6 Hz, IH), 7.50 (d, J « 2.9 Hz, IH), 7.56-7.68 (m. 2H), 12.88 (br, IH) 
MS (FAB): 445 (NT+I, 100 %). 

HRMS (FAB): calcd for C22H26CIN4O4 445.1643, Found 445.1661. 

(0121) 
Example 85 

2-amino-N42-fS-chloro-lH-benzimidazol-2-vn-4-methoxvphenvl]-N-methvlacetamide. 



Trifluoroacetic acid (10 ml) was added to tert-butyl 2-[2-(6-chloro-lH'-benzimidazol-2-yl)-4- 

mcthoxymcthyl aniIino]-2-oxoethyl carbamate (1.30 g) at 10*C» and produced solution was 
stirred for 30 minutes. The reaction mixture was transferred to water (100 ml), and it was 



ml X 3). The organic layer was dried with magnesium sulphate^ and it was filtered, and thereafter 
it was concentrated under reduced pressure. Chloroform was added to produced oil, and 
furthermore, hexane was added. Produced white solid was fDtered and was washed with hexane, and 
it was dried under reduced pressure. Thereby, die title compound (732 mg) was obtained. 




mp: 128»C 




adjusted to pH7.0 with potassium hydroxide, and extraction was carried out with chloroform (50 
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mp: WC 

NMR (DMSO-dfi): 5 2.82 (d, J = 16.4 Hz, IH), 2.95 {d. J = 16.4 Hz, IB), 3.01 (s. 3H). 3.88 (s, 
3H), 7.16 (dd, J - 2.9, 8.9 Hz, IH), 7.23 (dd, J ^ 1,9, 8.6 Hz, IH), 7.40 (d. J - 8.9 Hz, IH), 7.47 
(d, J « 1.9, 8.6 Hz, IH), 7.60 (d, J = 8.6 Hz. IH). 7,63 (d, J « 1.9 Hz. IH) 
MS (FAB); 345 (Nf +1, 100 %). 

HRMS (FAB>= calcd for CnHi8CIN402 345.1118, Found 345.1128. 

(0122) 
Example 86 

tert-butvl 2-r2-r6.>chlofO-lH-baizitpH!im1-?-yP-4-dimgthvl amlinnl-l^xoethvl carbamate. 



To tetrahydroAiran (160 ml) solution of Boc-glyoine (8.43 g) and 4-methyl motpholine (6.61 
ml) cooled to -20°C was added dropwise isopropyl cMorofonnate (7.23 ml) and was reacted for 
30 minutes. 2-(5-chloTo-lH-benzimidazol-2-yl)-N.4-dimethylaniline (10.9 g) and triethylamine 
(16.76 ml) were added to the reaction mixture» and it was reacted at 25''C for 18 hours. The 
reaction mixture was tcansfexred to water (300 mlX and extraction was carried out with 
chloroform (150 ml x 2). The organic layer was dried with roagnesiimi sulphate, and it was 
filtered, and thereafter it was concentrated under reduced pressure. The residue was refined by 
silica gel column chromatography Qsexane / ethyl acetate = 3/1 to 1/1). Thereby, the title 
compound (6.50 g) was obtained as a white solid. 

^H NMR (DMSO-d6): 5 1.34 (s, 9H), 2.44 (s, 3H), 2.98 (s, 3H), 3,24 (dd, J - 7.30, 16.5 Hz, IH)* 
3.52 (dd. J - 6.1, 16.5 Hz, IH), 6.85 (bt, IH), 7.24 (dd, J = 2.0, 8.6 Hz, IH), 7.38-7.49 (m. IH), 
7.55-7,62 (m, 2H), 7.79 (br. IH), 12.80 (br, IH) 
MS (FAB): 429 (M*^+l. 49 %). 

HRMS (FAB): calcd for q22H26ClN403 429.1693, Found 429.1661. 

(0123) 
Example 87 

2«amino-N-f2-f5-chloro>lH>benzimidazoI-2>vn-4-methvlpfae nv!]-N*mfithvlacetami 



Triftuoroacetic acid (30 ml) was added to tert-butyl 2-[2-(6-chloro-lH-benzimidazol-2-yl)-4- 
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dimethyl anilino]-2-0X06tkyl carbamate (6.0 g) at lO^C, and produced solution was stirred for 
one hour. The reaction mixture was transferred to water (200 ml), and it was a^usted to pH7.0 
by addition of potassiiun hydroxide, and extraction was carried out with ethyl acetate (100 ml x 
2). The organic layer was dried with magnesium sulphate, and it was filtered* and thereafter it was 
concentrated under reduced pressure. Produced white solid was recrysullised at h^cane / 
chloroform, and it was dried under reduced pressure. Thereby, the title compound (3.82 g) was 
obtained. 



*H NMR (DMSO-d^): 5 2.46 (s, 3.04 (s, 3H), 3.29-3.47 (m, 2H), 7.24-7.27 (m. IH), 7.45 
(d, J 8.2 Hz. IH). 7.48-7.52 (m, IH). 7.57-7.67 (m. 2H), 7.83 (br, IK), 00 (hr, IH), 

(0124) 
Example 88 

m-hytyl 3-f?-(5,6-4ichtftro>lBf-b^n2;iipiid^l-?-yl) fpaeftyl) . annj(no]-;^-OX,Qgfryli (m?tHy)i> 
carbamate . 



To tetrahydfofuran (150 ml) solution Of Boc-sarcosinc (6.47 g) and 4-methyl morpholine (7.52 
ml) cooled to -15^C was added dropwise isopropyl chloroformate (4.27 ml) and was reacted for 
30 minutes. 2-(5,6-dichloro-lH-benzimida2ol-2-yl)-N-methylaniline (10.0 g) and triethylaminc 
(9.53 ml) were added to the reaction mixture, and it was reacted at 25^C for 23 hours. The 
reaction mixture was transfeired to saturated aqueous sodium chloride solution (500 nil) and 
extraction was carried out with chloroform (100 mi x 3). The organic layer was dried with 
magnesium sulphate, and it was filtered, and tiiereafler it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate = 5/1 to 
1/1). Thereby, the title compound (3.32 g) was obtained as a white solid. 

»H NMR (DMSa-de): 8 1.19 (s, 4.5H), 1.36 (s, 4.5H), 2.63 (s, 1.5II), 2.73 (s. 1,5H), 95 (s, 

1.5H), 3.07 (s. 1.5H). 3.28-3.38 (m, 0.5H), 3.41-3.49 (m, 0.5H). 3.67-3.74 (m, 0.5H). 3.87- 

3.93 (m, 0.5H), 7.51-7.98 (m, 6H) 

MS (EI): 462 (M +,1 %), 495 (M +-73, 4 %). 

HRMS (£1): calcd for C22H34CI2N4O, 462.1226, Found 462.1180. 

(0125) 
Example 89 

tert^butvl 2-r4-chIoro-2-f6-chloro-lH-ben2imidazol-2-vn methvlaniH nol-2-oxoethvl rmgthvn 




carbamate . 
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To tctrahydrofuran (SO ml) solution of Boc-sarcosine (2.27 g) and 4-mcthyl morpholine (2.03 




ml) cooled to -15**C was added dropwise isopropyl chloroformate (1.67 ml) and was reacted for 
one hour. 4-cldoio-2-(5-cUoro-lH-bcixzimida2»l-2-yl)-N-mcthylanil^^ (2.70 g) and 
tetrahydrofuian (50 ml) solution of triethylamine (2.58 ml) were added to the reaction mixture, 
and it was reacted at 25**C for five days. The reaction mixture was transferred to saturated 
aqueous sodium chloride solution (300 ml) and extraction was carried out wiA ethyl acetate (80 
ml X 2). The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter 
it was concentrated under reduced pressure. The residue was refined by silica gel column 
chromatography (hexane / ethyl acetate = 5/1 to 1/1). Thereby, the title compound (1.80 g) was 
obtained as a white solid, 
mp: 99'*C 

'H NMR (DMSO-d«): 5 1.18 (s, 4.5H), 1.37 (s, 4.5H), 2.63 (s, 1.5H), 2.72 (s, 1.5H), 94 (s, 
1.5H). 3.05 (s, 1.5H), 3.43-3.54(m, IH), 3.70-3.77(m, 0.5H). 3.90-3.98(m, 0.5H). 7.25^7.30 
(m, IH). 7.55-7.67 (m, 3H), 7.72-7.78 (m, IH). 8.08-8.13(m. IH) 
MS (FAB): 463 (M**l, 63 %). 

HRMS (FAB): caled for C22H25CI2N4O3 463.1304, Found 463.1340, 

(0126) 
£xample 90 

>r-r4-chloro- 2 -r5-eh1oro-lH-h«t«midago1-2-vn nhenvn-N-metfavl-2-r methvlamino> acetamide . 



Trifluoroacetic acid (20 ml) was added to tert-butyl 2-[4-chloro-2-(6-chloro-lH-benzimida2ol-2- 
yl) methylanilinol-2-oxoethyl (methyl) carbamate (1.80 g) at 10*C, and produced solution was 
stirred for one hour. The reaction mixture was transfeired to water (200 ml), and it was adjusted 
to pH7.0 with potassium hydroxide, and extraction was carried out with chloroform (80 ml x 2). 
The organic layer was dried with magnesium su^hate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. Chloroform was added to produced oil, and furthermore, 
hexane was added. Produced vi^te solid was filtered and was washed with hexaae« and it was dried 
under reduced pressure. Thereby, the title compound (1.13 g) was obtained. 




mp: 99*C 
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*H NMR (DMSO-d<i): 5 2.09 (s, 3H), 2.83-3.03 (m, 2H), 3.03 (s, 3H), 7.25 (dd, J - 1.9. 8.6 Hz, 
IH). 7.55-7.65 (m. 3H), 7.70 (dd, J = 2.5, 8.5 Hz, IH), 8.05 (d, J » 2,5 Hz, IH) 
MS (EI): 362 (M +,32 %). 

(0127) 
Example 91 

tei^-butyl urrbenzvloxv> methvn-2-r2>f 5.6-dichloro>lH*benzimidazol-2~vn fmethv)^ anllipol- 
2-oxftethvl carbamate. 



To tctrahydrofuran (180 mi) solution of Boc-O-benzyl-L-serinc (10.9 g) and 4-mcthyl 
morpholine (5.08 ml) cooled to -15^ was added dropwise isopiopyl chlorofonnate (5.55 ml) and 
was reacted for 30 minutes. 2-(5,6-dichloio-lH-benzimidazol-2-yl)-N-methylaniline (9.0 g) and 
triethylamine (12.8 ml) were added to the reaction mixture, and it was Teacted at 25^C for 50 
hoiirs. The reaction mixture was txansferred to saturated aqueous sodium chloride solution (700 
ml) and extraction was carried out wilii cbloroform (300 ml x 2). The organic layer was dded 
Willi magnesium sulphate, and it was flltezed, and thereafter it was conc^trated under reduced 
pressure. The residue was refined by silica gel column chromatography (hexane / ethyl acetate = 
20/1 to 2/1). Thereby, the title compound (2.04 g) was obtained as a white solid. 
*HNMR{DMSO-d6):5 1,01 (s. 6H), 1.33 (s, 3H), 3.06 (s. 1.5H), 3.14 (s, 1.5H), 3.26-3.56 (m. 
2H), 3,97 (s, IH), 4.24 (s, IH), 4.13-4.35(m, IH), 6.92.8.08(m, IIH) 
MS (FAB): 569 0^+1, 1 %), 496 (M -^-73, 4 %). 

(0128) 
Example 92 

2..amino..3.rben2vloxvVN^r2^r5.6-dich1oro-lH-benzimidazol-2-vn phenvll-N-methvlpropane 

amide . 



Trifhioroacetic acid (20 ml) was added to tert-bufyl l-[(benzyloxy) methyl]»2-[2-(5,6-dichloro- 
lH-benzimidazol-2-yl) (methyl) anilino]-2-oxoethyl carbamate (2.0 g) at 10**C, and produced 
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solution was stimd for eight hours, the reaction mixtuze was transfened to water (250 inO» and 
it was adjusted to pH7.0 by addition of potassium hydroxide, and extraction was carried out widi 
chloroform (80 ml x 2). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereafter it was concentrated under reduced pressure. Produced white solid was washed with 
ether^ and it was dried under reduced pressure. Thereby, the title compound (1.23 g) was obtained* 
»HNMR(DMS0-d6):S 2.82 (s,3H), 3.19-337 (m, IH), 3.52-3.57 (m, IH), 3.63-3.69 (m, IH), 
4.44 (s, 2H). 7.24-7.40 (m. 7H), 7.54-7.70 (m, 2H), 7.88-7.90(m. 2H) 
MS (FAB): 469 (M^+1, 22 %). 

HRMS (FAB): calcd for C2*HuCl2N402469.1198, Found 469.1170. 

(0129) 
Example 93 

tert-butvl r2R.4R^-4-rbenzvlQxvV2- {[4-chloro-2- ( 5.chloro-l H-ben2imidazo^2-vn metJud 

anilino^ carbonvU-l -pyrrolidine carboxvlate. 



To tetrahydrofUran (60 ml) solution of N-a-tert butoxycarbonyl-O-benzyl-trans-4-hydroxy-L- 
proline (24.0 g) and 4-methyI morpholine (13,67 ml) cooled to -15**C was added dr<^wise 
isopropyl chloroformate (11.2 ml) and was reacted for one hour. 4-chloro-2-(5-chloro-lH- 
benzimidazol-2-yl)-N-methylaniline (18.18 g) and triethylamine (17.3 ml) were added to the 
reaction mixture, and it was reacted at 25°C for three days. The reaction mixture was transferred 
to saturated aqueous sodium chloride solution (500 ml) and extraction was carried out with ethyl 
acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it was filtered* 
and thereafter it was concentrated under reduced pressure. The residue was refined by silica gel 
column chromatography (hexane / ethyl acetate ^ 20/1 to 1/1). Thereby, the title compound 
(3.82 g) was obtained as a white solid. 

NMR (DMSOA): S 1.36 (s, 4.5H). 1.45 (s, 4.5H), 2.16-2.27(m, 2H). 3.12 (s, 1.5H). 3.17 (s, 
1.5H), 3.35-3.58(m. 2H), 3.76-3.93(m. IH), 4.17 (s, IH), 4.02-4.32 (m, IH), 4,42 (s. IH). 
7.05-8. 18(m, IIH) 
MS (FAB): 595 (M^+1, 13 %). 

(0130) 
Example 94 

f2R, 4^H-f bgn?yioxyVN-r4-ghloro-?-<^-chio]re-m"1>ffn2iim Phmll]-N-m^ftY]l'?- 
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pyrrolidine carboxamido. 

At lO^C, trifluoioacetic acid (10 ml) was added to tcrt-butyl (2R.4R)-4-(benzyloxy)-2-{[4- 
chloro-2-(5-chloro-lH-ben2imida2a)l-2-yl) mcthylanilino] carbonyl}-l-pyiTolidine caiboxylate 
(3.70 g) and produced solution was stirred for four hours. The reaction mixture was transferred to 
water (300 ml), and it was adjusted to pH7.0 by addition of potassium hydroxide, and extraction 
was carried out with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium 
sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. The 
residue was dissolved in cMorofoim, and hexane was added. A produced soEd was filtered and was 
washed with hexane, and it was dried under reduced pressure. Thereby, the title conq;>ound (3.20 g) 
was obtained as a white solid. 

»H >fMR (DMSO-dtf): 5 2.04-2.12 (m, 2H). 2.98 (s, 3H), 3.24-3.42 (m, 2H), 4.09-4.41 (m. 4H). 

7.04-8.l8(m, IIH) 

MS (FAB): 495 (M*+l, 30 %). 

HRMS (FAB): calcd for C26H25C12N402 495. 1365, Found 495.1328. 



(0131) 

Example 95 

Benzvl fSS ^-S-frtert butoxvcarbonvn amino)-4-r4-chloro-2-(6-chloro-lH-benzunidazol-2-vn 
methvlanilino1.4>oxo butanoate. 



To tetrahydrofuran (70 ml) solution of Boc-D-Asp(OBn>-OH (13.3 g) and 4-methyl moipholine 
(7.52 ml) cooled to -20X was added dropwise isopropyl chloroformate (6.16 ml) and was reacted 
for three hours. 4-chloro-2-(5-chloro-lH-benzimidazol-2-yl)-N-methylaniline (10.0 g) and 
triethylamine (9.53 ml) were added to the reaction mixture, and tt was reacted at 25°C for five 
days. The reaction mixture was transferred to saturated aqueous sodium chloride solution (400 ml) 
and extraction was carried out with ethyl acetate (100 ml x 2). The organic layer was dried with 
magnesium sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was refined by silica gd colunm chromatography (hexane / ethyl acetate = 5/1 to 
ORising Sun Communications Ltd. http://www,risingsun.co.uk 



JP20a2'16J0a4 



74 



CAUTION: Translation Standard is 
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2/1). Thereby, the title compound (1.51 g) was obtained as a white solid. 

*H NMR (DMSO-dfi): 6 0.95 (s, 4.5H), 132 (s, 4,5H), 2,33.2.57{m, IH), 2.63-2,76(ni, 0.5H), 
2.80-2.90(m. 0.5H), 2.96 (s, 1.5H), 3.02 (s, 1.5H), 3,40.3.44(m, 1H)» 4.73-4.82 (m, IH), 5.02- 
5.08 (m, IH), 7.08-8.l5(in, IIH) 
MS (FAB): 597 (M*+l, 10 %). 

HRMS (FAB): calcd for CsoHajCljN+O^ 597.1672, Foimd 597.1699. 
Anal, Calcd for C5oH3oCl2N40s*0.5H20: C, 59.41; H, 5.16; N, 9.23.. 

Found: C, 59.03; H, 5.05; N, 9.12. 

(0132) 
Example 96 

B^nzvl f3SV3-^mino^-[4>chloro-2-fS>chIoro-lH>bcnzimidazol-2-Yn meftylapilmoM^QT^p 

feut^yio^te. 




Tiifluoroacetic acid (3 ml) was added to benzyl (3S)-3.[(tert-butoxycarbonyl) amino]-4-[4- 
chloro-2-(6-chloro-lH-ben2iinidazol-'2-yl) inethylanilinol-4-oxo butanoate (250 ing) at 10**C, 
and produced solution was stiired for three hours. The reaction mixture was transferred to water 
(100 ml), and it was adjusted to pH7.0 by addition of potassium hydroxide and extraction was 
carried out witfi ethyl acetate (50 ml x 2). The organic layer was dried wifli magnesium sulphate, 
and it was Hltered, and thereafter it was concentrated under reduced pressure. The residue was 
refined by silica gel column chromatography (hexane / ethyl acetate » 1/1). Thmby, the title 
compound (93 mg) was obtained as a white solid. 

NMR (DMSO-d*): 6 2.53 (dd, J = 5.6, 16.5 Hz, IH), 2.74 (s, 3H), 2.92 (dd, J = 6,16.5 Hz, 
IH), 3.78 (dd, J = 5.6, 8.6 Hz, IH), 5.08 (d, J= 12.5 Hz, IH). 5.13 (d, J = 12.5 Hz, IH), 7.23- 
7.43 (m, 6H), 7.57-7.71 (m, 4H). 7.94 (d, J « 2.3 Hz, IH) 
MS (FAB): 497 (MT+l, 9 %). 

HRMS (FAB): calcd for C25H23CI2N4O3 497.1147, Found 497.1137. 
Anal, Calcd for C2sHaCl2N40s: C, 60.37; H, 4.46; N, 1 1 .26. 

Found: C. 60.20; H, 4,45; N, 11.32. 

(0133) 
Example 97 

r3SV3>amino-4-f4-chloro>2-r5>chloro-lH-ben2imidazol-2-vn nf>^tl3iylani]tinft]^*oxQ >^^n<?jj9 

^d . 
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A mixture of benzyl (3S)0-ammo-4-[4-chloro-2.(5-chloro-lH-bcnzimidazol-2-yl) 
incthylanilino]-4-oxo butanoate (160 mg), 10 % Pd-C (100 mg) and ethanol (15 ml) was reacted 
imder hydrogen atmosphere for two hours. The reaction mixture was filtered using celitc, and the 
filtrate was concentrated, and the obtained residue was washed with chloroform, and it was diied 
under reduced pcessuxe. Thereby, the title con^Knznd (12S mg) was obtained as a white solid. 

NMR (DMSade): 5 2.34-2.43 (m, IH), 2,64-2.75 (m, IH)^ 2.81 (s, 3HX 2.84 (m, IH), 7.24- 
7.29 (m. IH), 7-57-7,78 (m, 4H), 7.99 (d. J = 2.6 Hz, IH) 
MS (FAB): 407 (NT+l, 7 %). 



(0134) 
Example 98 

teit-butvl 3.r2-r6-chloro-lH-bcnzimi^ 3p^n|.7,>Yl>-4-dimethvl anilinnyS-oxQpropvI carbamate. 




To tetrahydrofiuan (70 ml) solution of Boc-^-alanine (2*46 g) and 4-xnethyl moipholine (1.8 
ml) cooled to -20''C was added dropwise isopropyl chlofofonnate (2.0 ml) and was reacted for one 
hour. 2-(5-chloro-lH-benzimidazol-2-yl)-N,4'dimcthylaniline (2.95 g) and triediylamine (4,6 
nal) were added to the reaction mixture, and it was reacted at 25^*0 for two days. The reaction 
mixture was trans&ned to saturated aqueous sodium chloride solution (200 ml) and extraction Vi9& 
carried out with elii^l acetate (80 ml x 2). The organic layer was dried with magnesium sulphate, 
and it was filtered, and thereafter it was concentrated under reduced pressure. The residue was 
refmed by silica gel column chroxnatography (hexane / ethyl acetate » 1/1). Thereby, the title 
compound (2.98 g) was obtained as a white solid. 

*HNMR(DMSO.d6): 6 1,31 (s, 9H), 2.38 (s, 3H), 2.84 (s, 1.5H), 2.86 (s. 1.5H), 3.03-3.28 (m, 

4H)» 7.37-8.09 (m, 6H) 

MS (FAB): 443 (M%1. 32 %). 

HRMS (FAB): calcd for C23H28CIN4O3 443.1849, Found 443.1879. 



(0135) 
Example 99 

3-aTninft-N-B-(g-fffrlW--lH"l>gn?;imidMOl-2*yl)^-^^ ftmidc. 
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Trifiuoroacetic acid (25 ml) was added to tert-butyl 3-[2-(6-chloro-lH-beiizimidazol-2-yl)-4- 
dixnethyl anilizio]-3-oxopropyl carbamate (2.S g) at lO^C, and produced solution was stiired for 
one hour. The reaction mixture was transferred to water (150 ml), and it was adjusted to pH7,0 
by addition of potassium hydroxide, and extraction was carried out with etoyl acetate (80 ml x 2). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under xedaced pressure. Produced white solid was reciystallised at hexane / 
chloroform^ and it was dried under reduced pressure. Thereby, tide title compound (1.80 g) was 
obtained. 

'H NMR (DMSO-d*): 6 2.32-2 J8 (m» 2H), 2.44 (s, 3H), 2,95 (s. 3H). 2.87-3.02 (m, 2H), 7.24- 
7.27 (m. IH), 7,41 (d, J = 8.3 Hz, IH), 7.47 (d, J« 1.7, 8.3 Hz, IHX 7.55-7.77 (m, 4H), 7.84 
(m, IH), 13.18 (br, IH). 

HRMS (FAB): calcd for C^jS.^CVii^4,0^ 43.1325, Found 343.1318. 
(0136) 

Example 100 

Benzvl r4RV4-r(tert buto xvcarbonvn &mino>S-f2-f6^hioro-lH-benzimidazol-2-vn>4-dimctbvl 
anilinfi]-l^-OXQ peAtanpat^. 



At -20"*^ isopropyl chloroformate (4.31 ml) was added dropwise to tetrahydrofuran (100 ml) 
solution of Boc-L-Gl\i(OBn)-OH (9.68 g) and 4-mcthyl moipholine (3.94 ml) and was reacted for 
one hour. 2-(5-chloro-lH-ben2imidazol-2-yl>N,4-dimethylaniline (6.50 g) and thethylamine 
(10.0 ml) were added to the reaction mixture at 25X, and it was reacted for two days. The 
reaction mixture was transferred to water (300 ml), and extraction was carried out with ethyl 
acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereafur it was concentrated under reduced pressure. The residue was refined by silica gel 
colimm chromatography (hexane / ethyl acetate 2/1 to 1/1). Thereby, the title compound 
(1.98 g) was obtained as a white solid 



*H NMR PMSO-d^): 6 1.09 (s, 4.5H), 1.32 (s, 4.5H), 2.09-2.39 (m, 4H), 2.43 (s, 3H), 2.97 (s, 
1.5H), 3.02 (s. 1.5H), 3.96-4.12(m, IH), 4.73-5.12(m, 2H). 7.16.7.86(m, IIH) 
MS (FAB): 591 (M*+l. 29 %). 
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HRMS (FAB): calcd for C32H3sCm405 591.2374, Fowid 591,2349. 
Anal. Calcd for C32H35CIN4O5: C, 65.02; H, 5.97; N, 9.48, 

Found: Q 64.77; H, 5.76; N, 9.36. 



(0137) 

Example 101 

Rfinzvl f4RV4-aniino>5 -r2^S-ch]oro-l H-benadmidazol-l-vlVA-dimethvl 



Trifluoroacetic acid (30 ml) was added to benzyl (4R>4-[(tert butoxycarbonyl) amino]-5"[2-(6- 
cbloro-lH-benziinidazol-2-yl)-4-diinethyl aniIino]-5-oxo pcntanoatc (1.70 g) at -5®C, and 



ml), and it was adjusted to pH7.0 by addition of potassium hydroxide and extraction was carried 
out with ethyl acetate (80 ml x 3). The organic layer was dried wiOi magnesium sulphate, and it 
was filtered, and tbereaiter it was concentrated xmdear reduced pressure. The residue was reiined by 
silica gel colimm chromatogzapby (hexane / etfayJ acetate = 1/1). Thereby, the title compound 
(1 .60 g) was obtained as a white solid. 

'H NMR (DMSO-d^): 5 1.68-1.86 (m, IH). 1.88-2.01 (m, IH), 2.17-2.27(m. IH). 2.30-2.43(m, 
IH), 2.41 (s, 3H), 2.81 (s. 3H), 4.68^.88(m, IH), 5.05 (s, 2H), 7.13-7.71(m, IIH) 
MS (FAB): 491 (NT+l, 13 %). 

HRMS (FAB): calcd for Ca^HisClN*©, 491.1849, Found 491.1847. 
(0138) 

Example 102 

r4R^-4-amin o>S-r2-rS-chloro-lH-benzimidazoU2-vn^^methvl anilinoV5-oxo pentanoic acid. 



A mixture of benzyl (4R)'^amino-5-[2-(5-chloro-lH-benzimidazol-2-yl)-4-dimethyl anilino]-5- 
0x0 pentanoate (1.60 g), 10 % Pd-C (200 mg) and methanol (25 ml) was reacted under hydrogen 
atmosphere for three hoiu^. The reaction mixture was filtered using celite, and the filtrate was 
concentrated, and the obtained residue was washed with chloroform^ and it was dried under reduced 
pressure. Thereby, the title compound (820 mg) was obtained as a white solid. 
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'HNMR(DMSO-d6):8 1.48-1.63 (m, IH). 1.70-1.98 (m. 2H). 2.10.2.18(in, IHX 2.45 (s, 3H), 
2.86 (s> 3H), 3.63-3.69(m, IH), 7.17-7.30(ni, 2H), 7.42-7.48(xD, IH). 7.55-7.66 (m, 2H), 7.73- 
7.76(m, IH) 

MS (FAB): 401 (M^+l, 22 %). 

HRMS (FAB): calcd for C20H22CIN4O3 401.1380, Found 401.1378. 
(0139) 

Example 103 

Benzvi (3RV3-f(tert butoiycarboiivn amyno1-4-f2-r6>chloro..lH-ben2imidazol>2-vn-4-dimelhvl 



At -20*C, isopropyl chlorofonoate (9.1 ml) was added dropwisc to tetrahydrofuran (200 ml) 
solution of Boc-L'Asp(OBn)-OH (22.1 g) and 4-methyl moiphoHne (9,4 ml) and was reacted for 
40 minutes. 2-(5-chloro-lH-benzuxiidazol-2-yl)-N, 4-dime&ylaaflin6 (15.5 g) and tricthylamine 
(23.8 ml) were added to the reaction mixture, and it was reacted at 25 for two days. The 
reaction mixture was transferred to water (600 ml), and extraction was carried out with ethyl 
acetate (200 ml). The organic layer was dried with magnesium sulphate, and it was filtered, and 
thereafter it was concentrated under reduced pressure. The residue was refined by silica gel column 
chromatogr^hy (hexane / ethyl acetate = 1/1). Thereby, die title compound {3.39 g) was 
obtained as a white solid. 

*HNMR(DMSO-d6):6 0.99 (s, 4.5H), 1.33 (s, 4.5H), 2.40 (s, 1.5H), 2.36-2.40(01, 0.5H), 2.41 
(s. 1.5H), 2.47-2.S8(m, 0.5H), 2.68-2.77(m, 0,5H), 2.83-2.89 (m, 0.5H), 90 (s. 1.5H). 2.98 (s, 
1.5H), 4.39-4.53 (m, IH), 4.79-5.07 (m, 2H), 7.07-7.88 (m, IIH) 
MS (FAB): 577 (M*+l, 21 %). 

HRMS (FAB): calcd for CJ1H34CIN4O5 577.2217. Found 577.2230. 
Anal, Calcd for C5iH35CiN405: C, 64.52; H, 5.76; N, 9.71. 



(0140) 

Example 104 

Bcsnzvl f3RV3-amino-4-f2-fS>ehloro^lH-benziinidazQU2-vlV4-dimethvl ftnilinri^-<>2&Q 

butanoate . 




Found; C, 64.45; H, 5.75; N, 9.71. 
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Trifluoroacetic acid (40 ml) was added to benzyl (3R)-3-[(tert butoxycarbonyl) amino]-4-[2-(6- 
chloro-lH-benziinidazol-2-yl)-4-dimethyl anilino]-4-oxo butanoate (3.39 g) at lO'C, and 
produced solution was stirred for three hours. The reaction mixture was transferred to water (300 
ml), and it was adjusted to pH7.0 by addition of potassium hydroxide and extraction was carried 
out with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, and it 
was filtered, and thereafter it was concentrated under reduced pressure. Produced white solid was 
washed with hexane, and it was dried under reduced pressure. Thereby, the title compound (2.74 g) 
was obtained. 

NMR (DMSO^: 8 2.41 (s. 3H), 2.53 (dd, J = 5.6> 16.3 Hz, IH). 2.72 (s, 3H), 2.92 (dd, J - 
8.9, 16.3 Hz, IH), 3.82 (dd, J - 5.6, 8.9 Hz, IH). 5.08 (d, J = 12.5 Hz, IH), 5.15 (4 J = 12.5 Hz, 
IH), 7.20-7.27 (m, 2H), 7,34-7.42 (m, 6H), 7.58-7.70(m, 3H) 
MS (FAB): 477 (Mr+1,28 %). 

HRMS (FAB): calcd for Cj«H26ClN403 477.1693, Found 477.1682. 
Anal, Calcd for C2*H25C1N403: C, 65.47; H, 5.28; 11.75. 

Found: C, 65.44; H. 5.39; N. 11.80. 

(0141) 

Example 105 

^3RV3-ammo-4-f2-/5-chloro-lH-beiizimidAzol-2^vlV4-dimethvl anilino?-4-oxo butanoic acid 




A mixture of beuzyl (3R)-3-amino-4-[2-(5-chloro-lH-benziinidazol-2-yl>4-dimethyl anilino]-4- 
0X0 butanoate (2.70 g), 10 % Pd-C (280 mg) and methanol (90 ml) was reacted under hydrogen 
atmosphere for two hours. The reaction mixture was filtered using celite» and the filtrate was 
concentrated, and the obtained residue was washed with chloroform, and it was dried under reduced 
pressure. Tbexeby, the title confound (2.10 g) was obtained as a white solid. 
*H NMR (OUSO'ds): 5 2.26-2.38 (m, IH), 2.43 (s, 3H), 2.55-2.63 (m, IH), 2.83 (s, 3H), 3.97- 
4.08 (m. IH), 7.17-7.30 (m, IH), 7.43-7.68 (m. 4H). 7.75-7,82(m, IH) 
MS (FAB): 387 (M*+l, 16 %). 

HRMS (FAB): calcd for C,9H2oCIN403 387.1223, Found 387.1226. 
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(0142) 

Example 106 

teyt^biityl 3-f4.ftert-butvl ( d^ phenvn silvlV2-/6-c li1oro-lH-ben2imidazQl-2-vn mcthvlanilinQ7-3- 
ftxopropvl carbamate: 



To tetrahydrofuran (20 ml) solution of Boc-P-alanine (384 mg) and 4-methyl morpholine (293 
fil) cooled to -20^0 was added diopwise isopiopyl cbloioformate (293 )il) asd was reacted for one 
hour. Tetrahydrofuran (10 ml) solution of 4-{[tert-butyl (diphenyl) silyl] oxy)-2-(5-chloro-lH- 
benziinidazol-2-yl)-N-methylBniIine (900 mg) and triethylamine (732 |a1) were added to the 
reaction mixture, and it was reacted at 25*C for 16 hours. The reaction mixture was transferred 
to water (300 ml), and extraction was carried out with ethyl acetate (150 ml). The organic layer 
was dried with magnesium sulphate, and it was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was dissolved isopropyl alcohol (80 ml), and potassium carbonate 
(2.0 g) was added. At IS^Cy it was stirred for two hours, and thereafter it was transferred to water 
(150 ml), and extraction was carried out with ethyl acetate (100 ml). The organic layer was dried 
with magnesium sulphate, and it was filtered, and thereafter it was concentrated under reduced 
pressure. It was refined by silica gel column chromatography (hexane / ethyl acetate » 5/1 to 
1/1). Thereby, the title compound (410 mg) was obtained as a white solid. 

*H NMR (DMSO-d<i): S 1.09 (s, 9H), 1.27 (s, 9H), 1.96-2.11 (m, 2H), 2.86 (s, 3H), 2,99-3.13 
(m, 2H), 6.58-6.63 (m, tH), 6.64 (dd, J = 2.9. 8.6 Hz, IH), 7.15 (d, J = 8 6 Ife, IH), 7.22-7.26 
(m, IH), 7.42-7.53 (m, 6H), 7.59 (d, J - 2.9 Hz, IH), 7.61 (m. IH), 7.67-7.77 (m, 5H), 12.90 
(br, IH) 

MS CFAB): 683 (\f +1, 3 %). 

HiO^ (FAB): calcd for CsH44ClN404Si 683.2820, Found 683.2785. 
(0143) 

Example 107 

tert-butvl 3-r2-rS-^hloro^lH-benzimidazol-2^vn-4»hvdroxvmethvl 8niUn9]-3-ffHiOprQgyl 

carbgtff^te. 



To tetrahydrofuran (30 ml) solution of tert-butyl 3-[4-{tert-butyl (diphenyl) silyl] -2-(6-chloro- 





lH-benzimidazol-2-yl) methylanilino]-3-oxopropyl carbamate (400 mg) cooled to S^C was added 
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dropwise tetrabutyl ammoiiuim fluoride (l.OM in THF, 878 pi) and was reacted for ten minutes. 
The reaction mixlure was transfened to saturated aqueous sodium chloride solution (200 ml) and 
extraction was carried out with ethyl acetate (100 ml). The organic layer was dried with 
magnesium su^hate, and it was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was dissolved in chloroform, and hexane was added. A pxoduced solid was washed widi 
hexane, and diying was carried under reduced pressure. Thereby, the title compound (250 mg) was 
obtained as a white solid. 

^HNMR(DMSO-d6): 6 1.29 (s. 9H), 2.06-2.18 (m, 2ED. 2.88 (s, 3H), 3.05-3.22 (m, 2H). 6.96 
(d4 J ^ 2.6, 8.6 Hz. IH), 7.17-7.26 (m, 2H), 7.31-7.39 (m, IH), 7.55-7.62 (m, 2H), 7.65- 
7.70(m, IH) 

MS (FAB): 445 (M^+1, 28 %). 

HRMS (FAB): calcd for CJ2H26CIN4O4 445.1642, Found 445.1651. 



(0144) 
Example IDS 

tert^butvl 6-[4>chloro- 2.r6-ehlorft-lH-hen7!imidazoU2>vn methvlanilinoV6-oxohexyl carbamate. 

"n^ . 

To tetrahydrofbran (30 ml) solution of 6-[(tcrt butoxycarbonyl) amino] hexanoic acid (1.12 
and 4-methyl moipholine (1.12 ml) cooled to -20^C was added dropwise isopropyl chloro formate 
(0.855 ml) and was reacted for 40 minutes. 4-chioro-2-(5-chIoro-lH-bcn2imida2ol-2-yl)-N- 
metbylaniline (1.50 g) and trie&ylamine (2.15 ml) were added to the reaction mixture, and it was 
reacted at 25°C for 30 hours. The reaction mixture was transfeired to saturated aqueous sodium 
chloride solution (300 ml) and extraction was carried out with ethyl acetate (100 ml). The 
organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate « 2/1 to 1/1). Thereby, the title compound (0.99 g) was obtained as white 
amorphous solid. 

NMR (DMSO-dfi): 6 1.34 (s, 9H), 0.96-1,78 (m, 6H), 1.98-2.16 (m, 2H), 2,87 (s, 3H), 2.80- 
3.02 (m, 2H), 6.65-6.77 (m, IH), 7.46-8.12(m, 5H) 
MS ffAB): 505 (M*+l. 1 %). 

HRMS (FAB): calcd for C:45H3iCl2N403 505.1773, Found 505.1757. 



(0145) 

Example 109 

6-amino>N-r4-chloro-2-r5-chloro-lH^bBn2imidazol-2-vn nhenvll-N-methvlhexane amide 
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Trifluoroacetic add (5 ml) was added to tert-bu^l 6-[4-chloro-2-(6-chloro-lH-benziimdazol-2- 
yl) methy1anilino]-6-oxohexyl carbamate (800 mg) at S'^C, and produced solution was stirred for 
one hour. The reaction mixture was transferred to water (200 ml), and it was adjusted to pH7.0 
by addition of sodium hydroxide, and extraction was carried out with chloroform (100 ml x 2). 
The oxganic layer was dried with magnesium suJ^hate, and it was filtered, and thereafter it was 
concentrated under reduced piessure. Produced white solid was recrystallised with hexane / 
chloroform. Thereby, the title compound (415 mg) was obtained. 

*H NMR (DMSOA)* 5 0.&0-1.35 (m, 8H), 1,70-2,03 (m, 2H>, 2,83-2.46 (m, 2H), 3.08 (s, 3H). 
7.14-7.18 (nu IH), 7.54-7.65 (m, 4H). 8.07-8.08{m, IH). 



(0146) 

Example 110 

Ethvl (2EV5-r4-chloro-2 -r6-chloro> 1 H-benzimida2ol-2- vl^ methvlanilino1-S-oxo^2-Dentenoate. 

To tetrahydrofuran (110 ml) solution of mono-ethyl (R)-3-acetoxy glutarate (S.80 g) and 4- 
methyl morpholine (4.86 ml) cooled to '20''C was added dropwise isopropyl chloroformate (3.98 
ml) and was reacted for one hour. 4-chloro-2^5-chloro-lH'-benzimidazol-2-yl)-N-methylaniline 
(6.47 g) and tnethylamine (6.16 ml) weve added to the reaction mixture, and it was reacted at 
25^C for five days. The reaction mixture was transferred to water (300 ml) and extraction was 
carried out with ethyl acetate (100 ml x 2). The organic layer was dried with magnesium sulphate, 
and it was filtered, and thereafter it was concentrated under reduced pressure. The residue was 
refined by silica gel column chromatography (hexane / ethyl acetate = 2/1). Thereby, the title 
compound (1.83 g) was obtained as a white solid. 

NMR CDMSO-d<5): 5 1.07 (t, J = 7.2 Hz, IH), 1.13 (t, J = 7.2 Hz, 2H). 2.92-3,02 (m, 2H), 
3.04 (s, 2H), 3.12 (s, IH). 3.90-4.10(m, 2H). 5.58-5.77(m, IH). 6,43-6.58(m, 0.5H), 6.68- 
6.80(m, 0.5H). 7.21-8.08(m, 6H) 
MS (FAB): 432 (M*+l, 42 %). 

HRMS (FAB): calcd for C21H20CI2N3O3 432.0881, Found 432.0902. 
Anal, Calcd for C21H19CI2N3O3: C, 58.35; H, 4.43; N, 9.72. 

Found: C, 58.31; H, 4.57; N, 9,53. 



(0147) 
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Example 111 

acetamide . 



Benzyloxy acetyl chloride (689 was added dropwise to dicbloromethane (30 ml) solution of 2- 
ainino-N-[4-chloro-2-(5-chloio-lH-b6Dzixnidazol-2-yl) phenyll-K-methylacetaixiide (1.27 g) and 
triethylamine (658 |j.l} cooled to 5^*0 and was reacted for 20 minutes. The reaction mixture was 
transferred to saturated aqueous sodium chloride solution (150 ml) and was extracted with 
chloioform (80 ml x 2), and thereafter was dried witii magnesium sulphate, and the recovered 
organic layer was filtered, and thereafter it was concentrated under reduced pressure. The residue 
was refined by silica gel column chromatogr^hy (hexane / ethyl acetate » 1/1). Thereby, the 
title compound (458 mg) was obtained as yellow solid, 
mp: 181-184'»C 

*H NMR (DMSO-dfi): 5 3.00 (s> 3H), 3.46 (dd, J = 4.8, 16.3 Hz, IH), 3.73 (dd, J = 5^, 16.3 Hz, 
IH), 3.90 (s, 2H), 4.53 (s. 2H), 7.23-7.37 (m, 6H), 7.56-7.68 (m, 3H), 7.74 (dd, J = 23, 8.6 Hz. 
IH). 7.89 (br, IH), 8.08 (d, J = 2.6 Hz, IH), 13.07 (br, IH) 
MS (FAB): 497 (M*+l» 1 %). 

HRMS (FAB): calcd for C25H23CI2N4O3 497.1147, Found 497.1191. 
(0148) 

Example 112 

N-r4-chloro-2^S-chloro-lH-ben2imidazol-2-vn phenvn.2-( glvcovl aminoVN-methvlacetamide. 



At -78°C, boron tribromide (1.23 ml, l.OM dicbloromethane solution) was added dropwise to 
dicbloromethane (30 ml) solution of 2-(benzyloxy>N-{2-[4-chloro-2-(5-chloro-lH- 
benzimidazol-2-yl) methylanilino]-2-oxoethyI} acetamide (410 mg). The reaction mixture was 
transferred to water (200 ml) ailer having been reacted at -78''C for 15 minutes, and it was 
adjusted to pH7.0 with potassium hydroxide, and extraction was carried out with chloroform (50 
ml X 8). The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter 
it was concentrated under reduced pressure. Thereby, the title compound (244 mg) was obtained 
as a white solid. 
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mp: 182°C 

»H NMR (DMSO-dfi): 5 2.97 (s, 3H), 3.46 (dd, J = 4.2, 16.7 Hz, IH), 3.72 (dd, J - 5.2, 7 Hz, IH), 
3.79 (s> 2H), 7.24-7.28 (m, IH), 7.58-7.68 (m, 3H), 7.74 (dd, J = 2.6, 8.6 Hz. IH). 7,87 (br, 
IH), 8.08 (d, J = 2.3 Hz, IH), 13.09 (br, IH) 
MS (FAB): 407 (M*+U 100 %). 

HRMS (FAB): calcd for Ci^i7ClaN40, 407.0678, Found 407.0648. 
(0149) 

Example 113 

>J-r4-chloro.>^.-^-S.etilftra- l H-b*^T^^'^«H-^-^^^ phenvlV24^glvcovl amino^-N-methvlacetamide 



Boron tribromide (9.32 ml, l.OM dichloromethane solution) was added diopwise to 
dichlorometfaane (70 ml) solution of 2-(bcnzyloxy)-N-{2-[4-chlorO'2'(5-chloro-lH- 
bcnzimidazoI-2-yl) incthylanilino]-2-oxoethyl} acetamide (4.56 g) cooled to -78*'C and was 
reacted for 30 minutes. The reaction mixture was transfeired to water (400 ml). A prodxiced solid 
was washed with water and hexane, and it was dried under reduced pressure. Thereby, the title 
compound (132 g) was obtained as a white solid. 

*H NMR (DMSO-dfi): 5 2.96 (s, 3H), 3.48 (dd, J = 4.2, 16.3 Hz, IH), 3.69-3.77 (m, IH), 3.81 (s, 
2H). 4.11 (m, IH), 7.33 (dd. J = 2.0, 8.6 Hz, 1H)> 7.65-7.83 (m. 4H), 7.95-8.02 (m, IH), 8.10 
(d, J = 2.3Hz, IH) 
MS (FAB): 407 (M*+l, 48 %). 

Anal, Calcd for C,BHi6Cl2N4O3-0.9HBr: C. 44.65; H. 3.74; N, 1 1.57. 

Found: C, 44.44; H, 4.04; N, 11.52. 

(0150) 

Example 114 

N-f4-chIoro-2-f 5-chloro-l H>ben2imidazo!-2-vn Dhenvl^N-methvl-2-frmethvl sulphonvn 

^mw] ^g^tam;4^. 



Methane sulphonyl chloride (35 was added to dichloromelhane (5 ml) solution of 2-amino-N- 
[4-chlorO'2-(5-chloro-lH-beDzimidazol-2-yl) phenylJ-N-methylacetamide (145 mg) and 
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triethylamine (175 |tl) and was reacted for one hour. The reaction mixture was transferred to 
saturated aqueous sodium chloride solution (100 ml) and extraction was earned out with ethyl 
acetate (50 ml x 2). The organic layer was dried with magnesium sulphate, and vacuum 
concentration was carried out The residue was washed with ether and was dried. Thereby, the title 
compound (129 mg) was obtained as a white solid. 

»H NMR (DMSO-dfi): 5 2.88 (s, 3H). 2.98 (s, 3H), 3.40-3.63 (m, 2H). 7.19-8.31(m, 6H) 
MS (FAB): 427 (M*+l, 23 %). 

HRMS (FAB): calcd for C^HitCIjNaOjS 427.0399, Found 427.0402. 



(0151) 

£3cample 115 

Mftthvl 2-f4-chloro-2-r5^hloro-lH-be nziinidazol-2-vn methvlanilino1-2-oxoethvl carbamate. 

Methyl chloro formate (163 ^1) ^was added dropwise to dichloromethane (20 ml) solution of 2- 
amino-N-[4-chIoro-2-(5-chloro- 1 H-benzimidazol-2-yl) phenyl]-N-mcthyiacetamide (670 mg) 
and triethylamine (401 Jil) cooled to 5**C and was reacted for 30 minutes. The reaction mixture 
was transferred to water (200 ml), and extraction was caxxied out with chloroform (60 ml x 2). 
The oi^anic layer was dried with magnesium sulphate, and it was filtmd, and thereafter it was 
concentrated under reduced pressure. Chloroform was added to the residue, and hexane was added 
Produced white solid was filtered and was washed with hexane, and it was dried under reduced 
pressure. Thereby, the title compound (580 mg) was obtained as a white solid. 
*H NMR (DMSO-de): S 3.01 (s, 3HX 3.23-3.32 (m, IH). 3.48 (s, 3H), 3.58 (d4 J = 6.3, 16.5 Hz, 
IH), 7.18-7.33 (m, 2H), 7.59 (d, J = 8.6 Hz, IH), 7.56-7.72 (m, 2H), 7.73 (dd, J - 2.5, 8.6 Hz. 
IH), 8.07 (d, J - 2.5 Hz, IH), 13.01 (br, IH) 
MS (FAB): 407 (M*+1,100 %). 

HRMS (FAB): calcd for C,8H,7Cl2N403 407.0678, Found 407.0693. 
Anal, Calcd for C,8Hi<(Cl2N4Oj-0.1H2O: C. 52.84; H, 3.97; N, 13.70. 

Found: C, 53.13^ H, 4.37; N, 13.31. 



(0152) 

Example 116 

N-f2-f4^hloro-2-/5-chlo ro-lH-benzi mida2ol-2-vn ^niilinol-;^-oxOgthylt>-4-mQrpholing 

cayboxamidQ. 
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At 10*C, 4-morpholine carbonyl chloride (321 ^4l) was added dropwisc to dichloromethane (10 
ml) solution of 2-aiDmo-N-[4-chloro-2-(5-chloro-lH-bcxi2iinidazol-2-yl) phcnylJ-N- 
methylacetamide (740 mg) and triethylamine (591 |il) and was reacted for two hours. The 
reaction mixture was transferred to saturated aqueous sodiiun chloride solution (150 ml) and was 
extracted with chloroform (100 ml), and thereafter was dried with magnesium sulphate, and the 
organic layer was filtered, and thereafter it was concentrated under reduced ptessure. The residue 
was dissolved in chloroform, and hexane was added. A produced solid was filtered and was washed 
with hexane, and it was dried under reduced pressure. Thereby* the title compound (924 mg) was 
obtained as a white solid. 

»H NMR (DMSO-dfi): 6 2.85 (s, 1.5H), 2.87 (s. 1.5H), 3.28.3,33(m, 4H), 3.41-63(m, 6H), 7.07- 
7.16(m, IH), 7.22-7.31(m, IH), 7.54.7.58(m, IH), 7.60-7.67(m, IH), 7.69-7.73 (m, IHX 8.01 
(m, IH), 13.07 (s, 0.5H), 13.13 (s, 0.5H) 
MS (FAB): 462 (M*+l, 45 %). 

(0153) 

Example 117 

N-[2-(5-chlor o-lH-benzimidazol-2-vn-4-methvlnhenvn-N-methvl>2-frmethvl SttHphftflyl) 

amino] acetamide . 

To dichloromethane (20 ml) solution of 2-amino-N-[2-(5-chloro-lH-benzimida2ol-2-yl)-4- 
mcthylphcnyl]-N-mcthylacctamidc (640 mg) and triethylamine (540 ^1) cooled to S^C, 
methanesulphonyl chloride (151 ^1) was added dropwisc and was reacted for 18 hours. The 
reaction mixture was transferred to water (150 ml), and extraction was carried out with 
chloroform (80 ml x 2). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereafter it was concentrated under reduced pressure. The residue was refined by silica gel 
column chromatography (hexane / ethyl acetate = 1/1). Thereby, the title compound (120 mg) 
was obtained as a white solid. 

'H NMR (pUSO-6^: 6 2.45 (s, 3H), 2.88 (s, 3H), 2.98 (s, 3H), 3.49-3.53(m, 2H), 03-7.18(m. 
IH), 7.19-7.28(m, IH), 7,42'7.49(m, 2H), 7.55-7.59(m, 2H), 7.81 (br, IH), 13.02 (br, IH) 
MS (FAB): 407 (M*+l, 100 %). 
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HRMS (FAB): calcd for CgHaoClNjOgS 407.0W4, Found 407,0955. 



(0154) 
Example 118 

2-fbenzvtoxvVN- (2-r2-r5-chloro- 1 H-bcx>zimi<ia2;o]-2- vl V4-4imethY l ftHilinOl-?-QXQ?AYQ 

acetamide . 




To dichlorojneth^e (30 ml) solution of 2-amino-N-[2-(5-chloro-lH-beiizimidazol-2-yl)-4- 
inethylphenyl]-N-.methylacetainidc (1.20 g) and triethylamine (660 ftl) cooled to 5**C. benzyloxy 
acetyl chloride (690 ill) was added dropwise and was reacted for one hour* The reaction mixture 
was transferred to water (300 ml), and esctraction was carried out with chloroform (100 ml x 2). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate - 1/1). Thereby, the title compound (120 mg) was obtained as a white 
solid. 

*H NMR (DMSO^: 8 2.48 (s, 3H), 2.98 (s, 3H), 3.46 (dd, J » 4.6, 16.8 Hz. IH). 72 (dd, J = 5.1, 
16.8 Hz, IH), 3,92 (s, 2H), 4.53 (s. 2H). 7.21-737 (m, 6H), 7.46 (m, 2H), 7.56-7.61 (m. 2H>. 
7.81-7.91 (m, 2H). 12.92 (br, IH) 
MS (FAB): 477 (M*+U 23 %), 

HRMS (FAB): calcd for C26H2«C1N403 477.1693, Found 477.1711, 
Anal, Calcd for C26Ha5ClN4O3*0.5H2O: C, 64.25; H, 5.40; N, 1 1 .53. 

Found: C, 64.26; H, 5.54; N, 11.32. 



(0155) 

Example 119 

N-{2-r2-f5-chloro>lH-bp ii^imiriaT^I-2-vlV4-dimethvl anilinol-2^xoethvn-4-morphoiine 
(p^yboxamido 



To dichloromethane (30 ml) solution of 2-amino-K-[2-(5-chloro-lH-benzimidazol-2'yl)-4- 
methylphenyl]-N-methylacetamide (820 mg) and triethylamine (1.04 ml) cooled to 5*'C was 
added dropwise 4-mozpholine carbonyl chloride (291 |il) and was reacted for 18 hours. The 

ORising Sun Communications Ltd. http://www.risingsiut.co.uk 



JP2002-J61084 



88 



CAUTION: Translation Standard Is 
Posi-EdUed Machine TransiaHon 



reaction mtxtuzv was transfemd to water (200 ml), and extraction was earned out with 
chlorofonn (100 ml). The organic layer was dried with magnesium sulphate, and it was filtered, 
and thereafter it was concentrated under reduced pressure. The residue was dissolved in 
chlorofonn, and hexane was added. A produced solid was flitted and was washed with hexanc, and 
it was dried under reduced pressure. Thereby, the title compound (600 mg) was obtained as a white 
solid. 

NMR (DMSCMW: 6 2.43 (s, 3H). 2.83 (s, 3H), 3.23-3.38 (m. 4H), 3.38-3.67 (m. 6H). 7.14- 
7.78(ni, 6H) 

MS (FAB)i 442 (M*+l, 34 %). 

HRMS (FAB): calcd for C22HMCIN5O3 442.1645, Found 442.1667. 
(0156) 

Example 120 

N-r2-(s-chior A-;!F-fri^"^'"'^ ^™^-^v^>-^ -"'^*^v^P^°"^^^-^"'"^^^^ Sttlp*^<?nvl> 

aminol propan amide. 



Mcthanesulphonyl chloride (42 jxl) was added to dichloromethane (8 ml) solution of 3-amino-N- 
[2-(5-chloro-lH-benzimidazol-2-yl)-4-methylphenyl]-N-methylpropane amide (170 mg) and 
tfiethylamine (207 }il) at and it was reacted for 20 minutes. The reaction mixture was 
transferred to saturated aqueous sodium chloride solution (100 ml) and extraction was carried out 
with chlorofonn (50 ml). The organic layer was dried with magnesium sulphate, and it was 
filtered, and thereailcr it was concentrated under reduced pressure. The residue was washed with 
ethyl acetate and was dried under reduced pressure. Thereby, the title compound (120 mg) was 
obtained as white amorphous solid. 



*H NMR (DMSO-dfi): 5 2.13-2.25 (m, 2H), 2.44 (s, 3H), 2.78 (s, 3H), 2.95 (s, 3H), 06-3.13 (m, 
2H), 6.82 (br, IH), 7.24 (dd, J = 1.9, 8.6 Hz, IH), 7.39 (d. J « 8.3 Hz, IH), 7.43-7.46 (m. IH), 
7.59 (d, J = 8,6 Hz. IH), 7.64 (br, IH), 7.78 (br, IH), 12.88 (hr, IH) 
MS (FAB): 421 (M*+l, 42 %). 

HRMS (FAB): calcd for C19H22CIN4O3S 421.1101, Found 421.1118. 




(0157) 

In the same way, the following compounds were obtained. 
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Examples 121-12 
Table 7 



Example 




Compound data 


W 


no 




in 


"0 ! 




m 




^ Nifit C Dl^On^ > t 5 aJSMKK UWI4^.?4<U«1.3»V 

mws>t 4ttar^. mil. 

ftUHl 40.0108. 


lU 




aM>M»ll^ 7.1l-7Ji(ik.ll«. 7^iH9;MKlWSi TJBfiHTJSMKI^I 



(0158) 

Example 125 

>[-[2-f 6-chloro .> lH-ben2imidazol-2-vn-4>fmethvlsulfiTivn phenvlUN-meffavlaeetamide 




3-cbloro perbenzoic acid (150 mg) was added to dichloromethane (20 ml) solution of K-[2-(5- 
chloro-lH-benzimidazol-2-yl)-4-(methyl sulphanyl) phenyl]-N-methylacetamide (300 mg) at 
25^0 and it was reacted for 20 minutes. The reaction mixture was transfeixcd to saturated aqueous 
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sodium chloride solution (150 ml) and extraction was carried out with chlorofonn (50 ml x 2). 
The orgaxkic layer was dried with m^nesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was refined by silica gel cohmm chromatography 
(chlorofonn / methanol = 50/1). Thereby, the title compoiind (202 mg) was obtained as a white 
solid. 

'H NMR (DMSO-dfi): 5 1.66 (s, 3H), 2.88 (s. 3H), 3.03 (s, 3H), 7.21-7.32 (m, IH), 7.52-7.76 
(m, 3H), 7.87-7.91 (m, IH), 8.23.8.26(m. IH) 
MS (FAB): 362 (M'+l, 10 %). 

HRMS (FAB): calcd for CiyHnClNjOzS 362.0729, Found 362.0750. 
(0159) 

Example 126 

(2EVN-allvl-N-f4-chloro-2-f6-chloro-lH -bcnzimidazol-2-vn phenvn-2-bntene amide. 

a Cl 

-xj^ ^ 

At 25''C, crotonyl chloride (527 Ml) was added dropwise to pyridine (20 ml) solution of N-allyl-^ 
chloro-2-(5-chloro-lH-ben2imidazoI-2-yI) aniline (1.59 g) and was reacted for four hours. The 
reaction mixture was transfeired to water (300 ml), and it was adjusted to pH5.0 with IN HCl 
aqueous solution, and extraction was carried out wift ethyl acetate (100 ml). The organic layer 
was dried with magnesium sulphate, and it was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was refined by silica gel colunm chromatography (hcxane / ethyl 
acetate = 10/1 to 5/1). Thereby, the title compound (631 mg) was obtained as a white solid. 
*H NMR (DMSO-dtf); 5 1.61 (d, J « 6,9 Hz, 3H), 3.60 (dd, J = 7.6, 14.9 Hz, IH), 4.69 (dd, J = 5.1, 
14.9 Hz, IH), 4.87-5.00 (m, 2H), 5.58-5.64 (m, IH), 5.70-5.83 (m, IH), 6.50-6,63 (m, IH). 
7.24 (dd. J 1-8. 8.7 Hz, IH), 7.32 (d, J = 8.3 Hz. IH). 7.59-7.68 (m, 3H), 8.07 (d, J « 2.3 Hz. 
IH), 12.92 (s, IH) 
MS (EI): 385 (M +.24 %). 

HRMS (EI); calcd for CvfUnCi^^Oi 35.0749, Found 385.0739. 
Anal. Calcd for CjoHjTClaNaO/O.lHaO: C, 61.88; H, 4.47; N, 10.83, 

Found: C, 61.73; H. 4.48; N, 10.62. 

(0160) 

Example 127 
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At 25*»C, benzene (3 ml) solution of (2E)-N^lIyl-N-[4-chloro-2-(6-chloro-lH-benzimidazol-2- 
yl) ph6nyl]>2-butene amide (153 mg) and bis (tiiqyclobexylphospbine) benzylideiiB rutfaenium 
(TV) dichloride (16 mg) was stirred for one hour, and thereafter it was reacted at 50**C for three 
hours. The reaction mixture was concentrated under reduced pressure. The residue was refined by 
silica gel cohimn chromatography (hexane / ethyl acetate » 2/1 to l/l). Thereby, the title 
compound (57 mg) was obtained as a slightly gr^ solid. 

NMR (DMSO-d<j): 8 4.50 (s. 2H), 6.06-6.09 (m. IH). 7.17-7.25 (m, IH), 7.44-48(m, IH), 
7.58 (d, J - 8.5 Hz, IH). 7.49-7.60 (m, 2H). 7.67 (dd. J = 2.5. 8.5 Hz, IH), 7.92 (d, J - 2.3 Hz, 
IH), 12.85 (s, IH) 
MS (FAB): 344 (M*+l. 100 %). 

HRMS (FAB): calcd for CnHuCljNjO 344.0357, Found 344.0374, 
Anal, Calcd for CnHnCl2N3O/0.2H2O: C, 58.70; H, 3.25; N, 12.08. 

Found: C, 58.85; K, 3.30; N, 12.09. 

(0161) 

Example 128 

1 -[4^hloro^2- r5-chlorQ>l H-benzimidazol-2-vn ohcnvn-2-Pvrrolidinonc. 




Sodium borohydridc (121 mg) was adxted to methanol (20 ml) solution of l-[4-chloro-2-{5- 
chloro-lH-benzimidazoU2-yl) phenyl]-!, 5-dihydro-2H-pyrrole-2-on (550 mg) at 25X, and it 
was reacted for four hours. The reaction mixture was transferred to water (200 ml), and a 
produced solid was washed with water, hexane and was dried under reduced pressure. Thereby, the 
title compound (426 mg) was obtained as a grey solid. 

*H NMR (DMSO-d^): 6 2.09-2.14 (m, 2H), 2.23-2.29 (m, 2H), 3.75 (t, J ^ 6.8 Hz, 2H), 7.23 (dd, 
J = 2.0, 8.6 Hz, IH), 7.50 (d, J = 8.6 Hz, IH). 7.54-7.68 (m, 3H), 7.96 (d, J = 2.3 Hz, IH), 12.91 
(br, IH) 

MS (FAB): 346 (M*+l, 100 %). 

HRMS (FAB): calcd for CnHi4Cl2N30 346.0514, Found 346.0530. 



(0162) 
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Example 129 

pE^-N-(3^b^ltenvn■N*r2■r S-chloro-lH-hCTzifmdazoU2-vn-4-methvlphro^^ amidC. 



trans-crotonyl chloride (726 nl) was added dropwise to pyridine (50 ml) solution of N-(3- 
butcnyl)-2-(5-chloro-lH-ben2amidazol-2-yl)-4-methylaiuUne (2.15 g) cooled to 5X and was 
reacted for 60 hours. The reaction mixture was transferred to IN hydrochloric acid aqueous 
sohition (400 ml) and was extracted with ethyl acetate (200 ml), and thereafler was dried with 
magnesium sulphate, and the organic layer was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was refined by silica gel column chromatography (hexane / ethyl 
acetate = 2/1). Thereby, the title compound (1.55 g) was obtained as a white solid. 
»H NMR (DMSO^): & 1.60 (d, J = 6.6 Hz, 3H), 2.12-2.22 (m, 2H), 2.44 (s, 3H), 2.90-98(m, 
IH), 4.00^.12(m. IH). 4.91-4.99(m, 2H). 5,56.5.78(m, 2H), 6.50-6.62(m, IH), 7.20 (d, J - 7.9 
Hz, IH), 7,21 (dd, J = 1.9, 8.6 Hz, IH), 7.41 (dd. J - 1.3, 7.9 Hz, IH), 7.58 (d, J - 8,6 Hz, IH), 
7.60 (m, IH), 7.81 (d, J = 1.3 Hz, IH), 12.73 (br, IH) 
MS (FAB): 380 (NT+I. 82 %). 

HRMS (FAB): calcd for C22H23CIN3O 380.1529, Found 380.1501. 
(0163) 

Example 130 

1 .f2-rS-chloro-lH.benzim;da2ftU2-vl^-4-inethvlphenvn-S. 6^dihvdro-2f IHVptneridinone. 



Bis (tricyclohexylphosphine) benzylidene ruthenium (IV) dichloride (335 mg) was added to 
toluene (150 ml) solution of (2E)-N-(3-butenyl)-N-[2-(5-chloro-lH-ben2imida2ol-2-yl)-4- 
methylphenyl]-2-butane amide (1.55 g), and it was reacted at 50**C for two hours. The reaction 
mixture was concentrated, and the residue was dissolved in chloroform^ and hexane was added and 
was crystallised. Thereby, the title compound (1.20 g) was obtained as a grey solid. 
^H NMR (DMSO-d«)! 6 2.29 (s, 3H), 2.50 (br, 2H), 3.79 (br, 2H). 5.68 (d, J = 9.9 Hz, IH). 6.71 
(dt, J - 4.3, 9.9 Hz. IH), 7.14-7.26 (m. IH), 7.32 (d, J - 8.3 Hz, IH), 7.36-7.40 (m, IH), 7.47- 
7.65 (m, 3H), 12,74 (br, IH) 
MS (FAB): 338 (M*^+l, 53 %). 

HRMS (FAB): calcd for Ci9H„ClN}O3 38.1060, Found 338.1090. 
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(0164) 

Example 131 

l-r2-fS^hloro ~lH-benztmidazol>2-vlV4-methvlphenvn-2-pip€ndinpn^ 




Sodium borohydride (2.46 g) was added to meAanol (80 ml) solution of l-[2-(5-cliloro-lH- 
beKizimidazol-2-ylM^methylphenyIl-5,6-dihydro-2(lH>piperidi^ (1.10 g) at 25*C, and it was 
reacted for ten hours. The reaction mixture was transferred to water (400 ml)» and extraction was 
carried out wiflj ethyl acetate (200 ml). The organic layer was dried with magnesium sulphate, and 
it was filtered, and thereafter it was concoitrated under reduced pressure. The residue was washed 
with ethyl acetate and was dried und«- reduced pressure. Thereby, the title compound (SIO mg) 
was obtained as a grey solid. 

NMR (DMSO-dfi): 5 1.80-2.03 (m, 4H), 2.10-2.28 (m, 2H), 2.41 (s, 3H), 55-3.67 (m, 2H). 
7.17-7.25 (m, IH), 7.26 (d, J - 7.9 Hz, IH). 7.35-7.38 (m, IH), 7.48-7.68 (m, 2H), 7.70 (m, 
IH), 12.73 (br, IH) 
MS (FAB): 340 (M*+l, 100 %). 

HRMS (FAB): calcd for Ci9H,»ClN}0 340.1216, Found 340.1215. 
(0165) 

Example 132 

f2E^.N.anvUN.[S^chlorQ-3-rg-chlorn-lH-henzimidazoU2-vlV2>Pvridin^^^ amide. 



At 25*C, trans-crotonyl chloride (1.23 ml) was added dropwise to pyridine (50 ml) solution of N- 
allyl-5-chloro-4-(5-chloro-lH-benzimidazol-2-yl)-2-pyridine amide (3.75 g) and was reacted for 
19 hours. The reaction mixture was transferred to 2N hydrochloric acid aqueous solution (250 
ml) and was extracted with ethyl acetate (100 ml), and tkereaAer the organic layer was dried with 
magnesium sulphate, filtered, and thereafter concentrated under reduced pressure. The residue was 
refined by silica gel column chromatography (hexane / ethyl acetate =2/1). Thereby, the title 
compound (960 mg) was obtained as a white solid. 



*H NMR (DMSO-de): 5 1.46-1.79 (m, 3H), 3.67-4.08 (m, IH). 4.35-4.72 (m, IH), 4.86-5.19 (m, 
2H), 5.53-5.98 (m, 2H), 6.44-6.58 (m, IH), 7.26 (dd, J = 1.9, 8.6 Hz. IH), 7.63 (d, J « 8-6 Hz, 




CI 
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IH), 7.67 (m, IH), 8.54 (m. IH), 8.71 (d, J - 2.6 Hz, IH), 12.95 (br, IH) 
MS (FAB): 387 (M*+l, 10 %). 

HRMS (FAB): calcd for Ci9H,7Cl2N40 387.0779, Found 387.0784. 
Anal, Calcd for C^Hi^CUN^O: C, 58.93; H, 4.16; N, 14.47. 

Found: C, 58.86; H, 4.34; N, 14.49, 

(0166) 

Example 133 

) -r^-chlcro-S-rS^hloro- 1 H-hen2imidazovl-2-vn -2-pvTidinvll-l . 5-dihvdro-2H-DViTOl-2-Qne. 




Bis (tricyclobexylphosphme) benzylidene nithenium (TV) dichloride (96 mg) was added to 
dichloromcthane (150 ml) solution of (2E)-N-ally!-N-[5-chloro-3-(5-chloro-.lH-benzimidazol-2- 
yl)-2-pyridmyl)-2-butcnc amide (900 mg) at 25*C, and it was reacted for 48 hours. The reaction 
xxkixture was concentrated, and the residue was refined by silica gel column chromatography 
(chlorofoim / methanol - 30/1). Thereby, the title compound (588 mg) was obtained as a brown 
solid. 

*H NMR (DMSO-dfi): 5 4.83 (s, 2H), 6.03-6.07 (m, IH), 7.17-7,24 (m, IH), 7.49-7.65 (m. 3H). 
8.37 (d, J = 2.5 Hz. IH), 8.67 (d, J = 2.5 Hz, IH), 12.81 (s, IH) 
MS (FAB): 345 (M^+1, 32 %). 

HRMS (FAB): calcd for C,fiHiiCl2N40 345.0309, Found 345.0294. 
(0167) 

Example 134 

l-f5-chloro-3-r5-chloro-lH-benzimidazol-2-vlV2-pvridinvn-2-pvrfolidinone- 




Sodium borohydnde (602 mg) was added to methanol (20 ml) solution of l-[5-chloro-3-(5- 
chloro-lH-benzimidazoyl-2-*yl)-2-pyridinyl]-1.5-dihydro-2H-pyrrol6-2-on (550 mg) at 25®C, and 
it was reacted for 40 hours. The reaction mixture was transfezred to saturated aqueous sodium 
chloride solution (200 ml) and extraction was carried out with ethyl acetate (80 ml x 2). The 
organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was re&ed by silica gel column chromatography 
(hexane / ethyl acetate = 1/1). Thereby, the title compound (135 mg, 24 %) was obtained as a 
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brown solid. 



"H NMR (DMSOd<s): 5 2.14-2.30 (m, 4H), 4.03-4.08 (m, 2H), 7.16-7.27 (m, IH). 7.49-7.76 (m, 
2H). 8.36 (d, J = 2.5 Hz, IH), 8.66 (d. J = 2.5 Hz, IH), 12.86 (br, IH) 

MS (FAB): 347 (M^+l, 100 %). 

HRMS (FAB): calcd for CKSH13CI2N4O 347.0416, Found 347.0457, 
(0168) 

Example 135 

N-f2-rs.6^ic hloro>lH-bepzimidazol-2-vn nhenvn-N^methvl-formainide. 



At 25^C. trimethylsilyl chloride (2.88 ml) was added dropwise wi^ respect to N,N- 
dimethylfbrmaznide (10 ml) solution of thethylamine (3.5 ml) and N,N-dimcthylammopyridine 
(101 mg). Five minutes later, NJ*I-dimethylfonnamide (15 ml) solution of 2-(5»6-dichloro-lH- 
b6nzimidazol-2-yl)-N-methylamline (3.0 g) was added dropwise. 12 hours were allowed to pass, 
and llie reaction liquor was poured into saturated aqueous sodium bicarbonate (250 ml). This was 
extracted with e^l acetate (200 ml x 3), and tibe organic layer was washed widi water (200 ml x 
2) furthermore and next was dried with sodium sulphate. This was concentrated under reduced 
pressure, and the residue was refined by silica gel column chromatography (hexane J ethyl acetate 
» 2/3) and the tiUe compound (2.65 g) was obtained as a ix^te solid, 
mp: 189-190.5*C 



NMR (DMSO-dft): 6 2.97 (s, 3H), 7.44-7.68 (m, 3H), 7.86-7.91 (m, 3H>. 8.09 (s. IH), 12.99 
(br, IH). 

IR (KBr): 1657, 1577, 1444, 1378, 1359, 1093. 963 cm"'. 




Anal, Calcd for C15H11CI2N3O: 



C, 56.27; H, 3.46; N, 13,12. 
Found: C, 56.17; H, 3.66; N, 13.02. 



(0169) 

Example 136 

2-<'5-chloro-T|F-**^^?niMl?!^'^l-?f-y^V^methoxvnhenvl fmethvn formamide. 




At25^C, with respect to K,N-dimethylformamide (5 ml) solution of triethylamine (1.9 ml) and 
N,N-dimethylaminopyridin6 (34 mg) was added dropwise trimethylsilyl chloride (0.97 ml). 20 
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minutes later, N,N-dimethylformamide (15 ml) solution of 2-(5-chloro-lH-benzimidazol-2-yl)-4- 
methoxy-N-methylaniliBC (1.0 g) was added dropwise. 12 hours were allowed to pass, and the 
reaction liquor was poured into saturated aqueous sodium chloride solution (100 ml). This was 
extracted with ethyl acetate (150 ml x 3), and the organic layer was washed with water (100 ml x 
2) funhermoie and next was dried with sodium sulphate. The residue which concentrated this 
under reduced pressure was refined by silica gel colunui chromatography (hexane / ethyl acetate - 
1/1) and the title compound (753 mg) was obtained as a white solid, 
mp: 129-131'*C 

^HNMR(DMSO.d«): 5 2.95 (s, 3H), 3.87 (s. 3H), 7.16-7.26 (m, 2H), 7.41-7.44 (m, 2H). 7.62 

(br, 2H). 8.02 (s, IH), 12.87 (br, IH). 

IR (KBr): 1648, 1505, 1241, 1055, 850 cm'^ 

(0170) 

Example 137 

2W'S-chloTo-lH-ben2imidazol-2-vlV4 -Tnethvlphenvl fmetfavn formamide. 

At 25**C, with respect to N,N-diinethylformamide (15 ml) solution of triethylamine (3.77 ml) 
and NJ^I-dimethyLaminopyridine (108 mg) was added dropwise trimetbylsilyl chloride (3.08 ml). 
20 minutes later, N,N>dimethylformainide (50 ml) solution of 2-(5-chloro-lH-benzimidazol-2- 
yl)-N, 4-dimethylamline (3.0 g) was added dropwise. Two days later, the reaction liquor was 
poured into saturated aqoeous sodium chloride solution (200 ml). This was extracted with ethyl 
acetate (150 ml x 3), and the organic layer was washed fiirthermore with aqueous sodium chloride 
(100 ml X 2) and next it was dried with sodium sulphate, and concentration was carried out under 
reduced pressure. The residue was refined by silica gel column chromatography (hexane / ethyl 
acetate = 3/2) and the title compound (1,29 g) was obtained as a white solid. 
*H NMR (DMSO^: 6 2,42 (s, 3H), 2.96+3.30 (s, 3H). 7.20-7,31 (m, IH), 36-7.45 (m, 2H), 
7.56-7.64 (m, 2HX 7.71-7.74 (m. IH), 8.05+8.09 (s, IH), 12,78 (br, IH). 
IR (KBr): 1665, 1502, 927 cm '. 

(0171) 

Example 138 

S>chlofO-2-r6-chloro-lH-beimimidazol-2-vn nhenvl rmethvl^ formamide. 
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At 2S^C, trimethylsilyl chloride (2.86 ml) was added dn^ywise with respect to N^- 
diine&ylfonnamsde (15 ml) solution of triefhylamine (3.51 ml) and N^N-dimethylaminopyridine 
(XOO mg). 30 minutes later, N,N-dimethylformamide (50 ml) solution of 5-chIoro-2-(5-cliloro 
benzimidazol-2-yl>N-methylamlin6 (3.0 g) was added dropwise. One day later, the reaction liquor 
was poured into saturated aqueous sodium chloride solution (200 ml). This was extracted with 
ethyl acetate (150 ml x 3), and the organic layer was washed furthermore with aqueous sodium 
chloride (100 ml x 2) and next was dried with sodium sulphate, and concentration was carried out 
under reduced pressure. The residue was refined by silica gel column chromatography (hexane / 
ethyl acetate = 1/1) and the title compoimd (1.33 g) was obtained as a white solid. 
*H NMR (DMSO-dft): 5 2,98 (s, 3H), 7.26 (m. IH), 7.55-7.74 (m, 4H), 7.90 (m, IH), 8.09 (s, 
IH). 

IR (KBr); 1655, 1490, 1414. 820 cm'^ 

Anal, Calcd for CsHuClaNjO: C, 56.27; H, 3.46; N, 13.12, 

Found: C, 56.38; H, 3.60; N, 12.86. 

(0172) 

Example 139 

^'SM^iQ'M^'jnefkf^Ky-lB'hmTm^^ (methyl) fffirmftimildg. 

At 25**C, trimethylsilyl chloride (1.94 ml) was added dropwise widi respect to N^- 
dimethylformamide (10 ml) solution of triethylamine (2.37 ml) and N.N-dimethylaminopyridine 
(68 mg). 30 minutes later, N,N-dimetbylfonnamide (30 ml) solution of 4-chloro-*2-(5-methoxy- 
lH-benzimidazol-2-yl)-N-methylaniline (2.0 g) was added dropwise. 12 hours were allowed to 
pass, and the reaction Uquor was poured into saturated aqueous sodium bicarbonate (250 ml) and 
extraction was carried out widi ethyl acetate (200 ml x 3). The organic layer was washed with 
water (200 ml x 2) and next was dried with sodium sulphate. This was concentrated under reduced 
pressure, and the residue was refined by silica gel column chromatography (hexane / ethyl acetate 
-1/3) and the title compound (0.52 g) was obtained as a white solid. 

NMR (DMSO-dfi): 5 3.14+3.16 (s, 3H). 3.87 (s, 3H), 6.92-8.38(m, 7H). 
IR (KBr): 1688. 1491, 1273, 1160, 1027 cm ^ 
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(0173) 

Example 140 

tert-butvl 2-fa cetvUl-fS.6-dichloro-lH-hcT>7:imida2Ql-2-vn aniUnol acetate. 




At 25**C» tert-butyl 2[2-(5,6-dichloro-lH-bcnziinida20l-2-yl) anilino] acetate (500 mg), 
dimethylaminopyridine (75 mg) were stirred in acetic anhydride (10 ml) for two days. The 
solvent was eliminated by distillation and thereafter, was extracted firom the ethyl acetate- 
fiatuiated aqueous sodium bicarbonate. It was concentrated after drying with sodium sulphate. 
Potassixmi carbonate (1 .76 g) and 2-propanol (20 ml) were added to this, and the mixture was 
stirred at room temperature for 12 hours. It was extracted fi-om the saturated aqueous sodium 
chloride solution-acetic acid ethyl ester and was dried with sodium sulphate, and it was 
concentrated. This solid was reciystallised from tetrahydrofuran-hexane and the title cofl^>ound 
(430 mg) was obtained. 

IH NMR (DMSO-d^): 6 1.40 (s, 9H), 1,65 (s, 3H), 3.66 (d, J = 1,7 Hz, IH), 4.48 (d, J = 1.7 Hz, 
IH). 7.59-7.70 (m, 3H), 7.87 (br, 2H), 6.69-7.99 (d, J = 6.9 Hz, IH), 13.09 (br, IH), 
IR (KBr): 1720, 1677. 1391. 1341, 1154, 778 cm"'. 

(0174) 

Example 141 

N»(cyanomethvlVN-r2-( 5.6-dichloro-ji H"benzimida2ol-2'Vn phenyl! acetamide . 

At 25*'C, 2-[2-(5,6-dichloro-lH-benzimidazol-2-yl) anilino] acetonitrile (1.48 g), N.N- 
dimethylanunopyridine (274 mg) were stirred in acetic anhydride (20 ml) for 12 hours. The 
solvent was eliminated by distillation and tfaerea^r, was extracted from the ethyl acetate- 
saturated aqueous sodium bicarbonate. It was concentrated after drying with sodium sulphate. 
Potassium carbonate (1.76 g) and 2-propanol (50 ml) were added to this solid after having been 
solidified from tetrahydrofuran-hexane, and the mixture was stirred at room temperature for 1 2 
hours. It was extracted from ihe saturated aqueous sodium chloride solution-acetic acid ethyl ester 
and was dried with sodium sulphate, and it was concentrated. This solid was recrystallised from 
tetrahydrofUran-hexane and the title compound (0.93 g) was obtained. 
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»H NMR (DMSO-dfi): 6 1.72 (s, 3H). 4.34 (d. J = 17.6 Hz. IH), 4.86 (d, J - 17.6 Hz. IH), 58- 
7.63 (xn, IH), 7.69-7.74 (m. 2H), 7.84 (br, 2H). 8.05-8.08 (m. IH), 13.32 (hr, IH). 

(0175) 

Example 142 

2-[flcetvl-2-f5.6-dichloro-l H-beii2imidazol-2-vn anilinol acetic acid. 




To tetxahydrofiiran (15 ml) was added at 25'*C7, 2 % sodium hydroxide-methanol solution (20 ml) 
added to methyl 2-[acetyl-2-(5,6-dichloio-lH-benzimtdazoI-2-yl) anilino] acetate (350 mg) and 
the mixture was stirred to for 12 hours. IN-sodium hydroxide solution and ethyl acetate were 
added, and extraction was caiiied out The aqueous layer was acidified with IN hydrochloric acid, 
extraction was caziied out with ethyl acetate. The oil layer was dried with sodium sulphate, and 
concentrated. Tetrahydrofuran-cyclohexane was added to an obtained solid, and remaining solid 
was recovered by filtration and was dried and the title compound (200 mg) was obtained. 
*H NMR (DMSO-dfi): 6 1.61 (s, 3H), 3.84 (d, J - 17.2 Hz, IH), 4.54 (d, J = 17.2 Hz, IH), 60- 
7.67 (m, 3H), 7.86 (br, 2H), 8.02 (d, J = 7.0 Hz, IH), 13.22 (br, IH). 

(0176) 

Example 143 

Synthesis of 3 -chloro>N-r2>f S -chloro- 1 H>ben 2lmida2ol-2~vn^methvlphenvlVN-methvl-3> 

^blftirepTOW ?»lQq w"i4e. 




At 10*C, S-chloropropane sulphonyl chloride (2.46 ml) was added dropwise with respect to 
pyridine (50 ml) solution of 2-(5-chloro-lH-b6nzimidazol-2-yl)-4-methyl-N-methylaniline (5.0 
g). It was returned to 25^C, and it was dischaiged into saturated aqueous sodium chloride solution 
afier stirring for ten hours, and extraction was carried out with ethyl acetate. The oil layer was 
washed with saturated aqueous sodium chloride solution (100 mJ x 3) and was dried with sodium 
sulphate, and concentration was carried out under reduced pressure. The residue was refined by 
silica gel column chromatography (hexane / ethyl acetate - 1/1) and the tiUe compound (4.0 g) 
was obtained. 

*H NMR(CDCl3): d 2.38-2.47 (m, 4H), 3.16 (s, 3H), 3.45 (m, 2H), 3.74 (t, J =^ 6.0 Hz, 2H), 
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iM-n.ZO (m. 5H), 8.00 (s, IH), 10.97 (br, IH). 
(0177) 

Example 144 

^thBS« of K-r!2.rS-chl oro-bMiMmidazol-2-vlV4-methvlT>henvlVN>inet^^^ 
propane sttlphon amide. 



N-[2-(5-chloro-beiizimidazol-2-yI)-4-methylphenyl]-N-mcthyl-3-chloropropane sulphonamide 
(500 mg), piperidine (3.0 ml), xylene (5.0 mJ), tetrahydrofuian (2.0 ml) were stirred at llO'^C. 
12 hours were allowed to pass, and concentration was caixied out under reduced pressuxe, and was 
refined by silica gel column chromatography (ethyl acetate / Iriethylamine - 10/1). The title 
compound (0.43 g) was obtained as a white solid by concentrating under reduced pressure with 
addition of ethyl acetate-hexane. 

*H NMR(CDa3): d 1.46 (m, 2H), 1.55-1.80 (m, 4HX 2.1 l(m. 2H), 2.30-2.55(m, 9H), 3.14 (s, 
3H), 3J6(m, 2H), 7J24-7.85(m. 5H), 8.00 (s. IH). 1L09 (hr, IH). 

(0178) 

Example 145 

N^r2-f5.6>dichloTO>lH-ben2imidazol-2-vn phenvl>N-methvl methane sulphon amide. 



Methane sulphonyl chloride (190 mJ) was added to pyridine (10 ml) solution of 2-(5,6-d2chloro- 
lH-beii2imida2ol-2'yl)-N-methylaniline (600 n^) at 25X, and it was reacted for three days. The 
reaction mixture was transferred to water (100 ml), and extraction was carried out with ethyl 
acetate (SO ml x 2). The organic layer was dried with magnesiimi sulphate, and vacuum 
concentration was carried out. The residue was washed with ether and was dried. Thereby, the title 
compound (575 mg) was obtained as a white solid, 
mp: 178-1 82*0 



NMR (DMSO-d^): 6 2.93 (s, 3H), 3.32 (s. 3H), 7.51-7.70 (m, 3H), 7.88 (s, 2H), 7.96 (dd, J = 
1.6, 7.6 Hz, IH) 
MS (EX): 369(M+, 11%). 

HRMS (EI): calcd for CisHiaClsNsOxS 369.0106, Found 369.0078. 
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(0179) 

Example 146 

>J.[!2-f6-chloro >1 H-henzimidazol>2>vn phenvlVN>ro0thvlynethansulphfffiapii4c, 




At 25**C, methane sulphonyl chloride (980 pd) was added <lropwise to pyridine (35 ml) solution of 
2-(5-cMoro-lH-benzimidazol-2-yl)-N-methylaniline (2.51 g) and was reacted for three days. The 
reaction mixture was transferred to 2N HCl aqueous solution (300 ml) and extraction was carried 
out with ethyl acetate (100 ml x 2). The organic layer was dried widi magnesium sulphate, and 
vacuum concentration was earned out. The residue was refined by silica gel column 
chromatography (hexanc / ethyl acetate « 1/1). Thereby, the title confound (1,68 g) was 
-obtained as a white solid. 

*HNMR(DMS<>dfi): 5 2.92 (s. 3H). 3.31 (s. 3H). 7.22-7.25 (m, IH), 7.51-7.69 (m, 5H), 7.96 
(dd. J - 1.8, 7.8 Hz, IH). 12.47 (s, IH) 
MS (EI): 335 (M +, 9 %). 

HRMS (El): calcd for CisHkCINjOjS 335,0495, Found 335.0472. 
Anal, Calcd for CisHuClNaOiS/O.SHzO: C, 52.24; H, 4.39; N, 12.18. 



At 25*C, metbanesulphonyl chloride (1.28 ml) was added dropwise to pyridine (50 ml) solution of 
2'(5-bromo-lH-benzjmida2ol-2-yl)-N-methyIaniline (4.17 g) and was reacted for two days. The 
reaction mixture was transferred to IN HCl aqueous solution (500 ml)» and extraction was carried 
out with eihyl acetate (200 ml x 2). The organic layer was dried with magnesium sulphate, and it 
was filtered, and thereafter it was concentrated under reduced pressure. The residue was washed 
with chloroform, and concentration was earned out under reduced pressure. Thereby, fiie title 
compound (1.78 g) was obtained as light brown solid. 



'H NMR (DMSO-d<5): S 2.92 (s, 3H), 3.31 (s, 3H), 7.32-7.41 (m, IH), 66 (d, J = 1.6 Hz, IH). 
7.50-7.69 (m, 3H), 7.74-7.91 (m, IH), 7.96 (dd, J = 1.6, 7.2 Hz. IH), 12.45 (br, IB) 



Found: C. 52.64; H, 4.30; N, 12.06. 



(0180) 

Example 147 

N.r2-(6-bromQ-;iH.bgnzim ida2ol-2-vn phenvll-N-methvl methane suli>hon amide. 
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MS (EI); 379 (M +. 12 %). 
Anal, Calcd for CisHUBrNjOzS: 



C 47.38; H, 3.71; N. 1105. 
Found: C, 47.68; H, 3.80; N, 10.92. 



(0181) 

Example 148 

m^-K-allvl-N-r4>chlQro-2>f6>chloro>lH-ben2iBM<lazoK2-vlY 
siilphonamide. 



pl?i^Byn-2-p^mllffrt»?niie 



At 2S^C, trans-^styrene siHphonyl cbloiide (810 mg) was added diopwise to pyridine (20 ml) 
solution of N-allyl-4-chloro-2-(5-chloro-lH-benziinidazol-2-yl) aniline (1.06 g) and was reacted 
for 18 hours* The reaction mixture was transferred to water (200 ml), and it was adjusted to 
pHS.O with hydrochloric acid, and extraction was carried out with ethyl acetate (80 ml x 2). The 
organic layer was dried with magnesium sulphate, and it was filtmd, and hereafter it was 
concentrated ujader reduced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate = 5/1). Thereby, the title compound (467 mg) was obtained as a white 
solid. 

*H NMR (DMS0-d6): 54.33-4.35 (m, 2H), 5.07-5.17 (m, 2H). 5,93-6.03 (m, IH), 98 (d, J 
15.2 Hz. IH). 7.16 (d, J - 15.2 Hz. IH), 7.21 (dd, J - 1.9, 8.6 Hz, IH), 7.31-7.44 (m, 6H), 7,50 
(d, J « 8.6 Hz, IH). 7,52-7.61 (m, IH), 7.63 (dd, J = 2.3, 8.6 Hz, IH), 7,98 (d, J - 2.3 Ha IH), 
12.71 (s. IH) 

MS (FAB): 484 (M*+l, 8 %). 

HRMS (FAB): calcd for C24H2oCl2N,02S 484.0653, Found 484.0622. 
Anat Calcd for CmHijCIiNjOsS; C. 59,51; H, 3.95; N, 8.67. 



Found: C, 59.44; H. 4.02; N. 8.58. 



(0182) 

hi the same way, following compounds w^e synthesized. 
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Examples 149*157 
Tables 



Example x* 
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Spectral data 



Ifil 



jsm^isur. im MM. UH icairMtt.Ka«£S. 



tm, mk tm> tM4 mi, im, wi* iviM m<n 



OJiising Sun Communications Ltd, 



http'Jhr^, risingsun. co,uk 



JP2002'1610S4 



J 04 CA UTION: Translation Standard is 

Post'Bdited Machine Translation 



(0183) 
Table 9 
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(0184) 
Example 158 

2-rS.6-dichloro-lH-benzim idazol-2-yn phenyl fmethvl) cvan amide. 

o^- of" 

Cyanidation bronune (439 mg) was added to etfaanol (40 ml) solution of 2-(5,6-dic]iloro-lH- 
beim]nidazol-2-yI)-N-methyIanilme (1.01 g) and while heating under reflux, it was reacted for six 
hours. It was cooled to 25^C and the produced solid was fihexed, washed with ether and diying was 
carried out, and thereby the title compound (310 mg) was obtained. 

*H NMR (DMSO-de): 8 3.83 (s, 3H). 7.53-7.59 (m, IH), 7,80-7.88 (m. 2H), 8.26 (s, IH), 8.43- 
8,46 (m, IH), 8.89 (s, IH). 
MS (EI): 316 (M 100 %). 

HRMS (EI): calcd for C1JH10CI2N4 316.0282, 316.0258. 
(0185) 

Example 159 

>j.N>dirtlyH'<?h)Qrg"2-(;?-<ii)}oro-lH-ben?;jtm^4ft2oi-;^ ^ijiipe- 
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Acetic acid (80 ml) liquid of N-(2-amino-5-chlorophcnyl)-2-(diallyI amino) benzamide (7.7 g) 
was stirced at 80^C for five hours. Following cooling to aS^'C, it was concentrated. The residue 
was FcSned by silica gel column chromatography (hexanc / ethyl acetate = 10/1). Thereby, the 
title compound (7.28 g) was obtained as orange oil. 
mp: 99»C 

*H NMR (DMSO-d^s): 6 3.58-3.61 (m, 4H), 5.03-5.13 (m, 4H), 5.73-5.88 (m, 2H), 7,18-7.27 (m, 
IH). 7.33 (d, J = 8,6 Hz, IH), 7.45 (dd, J « 2.6, 8.6 Hz, IH), 7.67 (d. J - 8.6 Hz, IH), 7.71 (d, J - 
1.9 Hz, IH), 8.10 (d, J = 2.6 tt^ IH), 12.67 (m, IH) 
MS (EI): 357 (M 22 %). 



(0186) 

Example 160 

S-chloro>2-[j>-chloTO^2-r2.S-dihvdro-lH-pvrrol-l-vn phenvll-IH-benzimidazole. 




At 25*'C, dichloromethane (700 ml) solution of N.N-diallyl-4-chloro-2-(5-chloro-lH- 
benziniidazol-2-yl) aniline (7.28 g) and bis (tricyclohexylphosphine) benzylidene ruthenium (IV) 
dichloride (839 xng) was stirred for 16 hours. The reaction mixture was concentrated under 
reduced pressure. The residue was refined by silica gel cohmm chromatography (hexane / ethyl 
acetate = 10/1). Thereby^ the title compound (5.76 g) was obtained as a slightly grey solid. 
*H NMR (DMSO-dfi): 6 3.76 (s, 4H), 5.81 (s, 2H), 6.89 (d, J = 8.9 Hz, IH), 7.23 (dd, J « 2.0, 8.6 
Hz, IH). 7-35-7.41 (m, 2H). 7.48-7.73 (m, 2H), 12.89 (s. IH) 
MS (EI): 329 (M +,100 %). 

HRMS (EI): calcd for CnHijClzNj 329.0487, Found 329,0466. 

Anal. Calcd for C17H13CI2N3/O.7H2O: C, 59.55; H, 4.24; N, 12.26. 

Found: C, 59.20; H, 4,24; N, 1 1.92. 



(0187) 

Example 161 

5>chloro-2^r5>chtQro-2>f t-pyrrolidinvn phenviyiH-benzimidazole. 




Ethanol (20 ml) sohition of 5-.chloro-2-[5-chloro-2-(2,5-dihydro-lH-pyrrol-l-yl) phenyl]-! H- 
benzimidazole (570 mg) and 10% Pd/C (100 mg) was stirred under hydrogen for one hour. The 
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reaction mixture was filtered by passing througb celite, and the filtrate was concentrated under 
reduced pressure. Thereby, the tide compound (373 mg) was obtained as li^t green colour solid. 
'H NMR pMSO-dfi): 6 1.74^1.82 (m, 4H). 2.85-3.01 (m, 4H), 99 (d, J = 8.9 Hz, IH), 7.34 (dd, J 
= 1,8, 8.6 Hz. IH), 7.42 (dd. J = 2.6, 8.9 Hz, IH), 7.53 (d, J = 2.6 Hz. IH), 7.66 (d, J - 8.6 Hz, 
lH).7.71(d, J=1.8Hz,lH). 
MS CFAB+): 332 100 %). 

(0188) 

Example 162 

>J.K-diftllvl>2-rS.6-dichlor ft-lH-benzimidfly^l-2-vn amline. 

Acetic acid (250 ml) liquid of N-(2-amino-4,5-dichloropbenyl)-2-(diallyl amino) benzamide 
(28.28 g) was stirred at 80**C for one hour. Following cooling to 25*C, it was concentrated. The 
i^sidue was reciystaUised &om 2-propanol, and the title compound (22.86 g) was obtained as a 
white solid. 

>H NMR (DMSO-d*): 5 3.58 (s, 2H), 3.06 (s. 2H), 5.02.5.13(m, 4H). 5.74-5.88(m, 2H), 7.17- 
7.23(m, IH), 7.30-7.33(m, IH). 7.40-7.46(m. IH), 7.89 (s, IH). 7.91 (s, IH). 8.13 (dd, J - 1.6, 
7.9 Hz, IH), 12.74 (s, IH) 
MS (EI): 357 (M +, 18 %). 

HRMS (EI); calcd for Ci^HiTClaNa 357.0800, Found 357,0777. 

Anal, Calcd for CgHiTCliN,: C, 63.70; H, 4.78; N, 1 1 .73. 

Found: C, 63.40; H, 4.83; N, 11.51, 

(0189) 

Example 163 

S 6-dichlorfv2- r2-r2.S-dihvdro- 1 H-pvrrole> 1 -vH phenvlV 1 H-benzimidazolc. 

At 25*C, dichloromethane (100 ml) solution of N,N-dial]yl-2-(5,6-dicbloro-lH-bcnzimidazoU2- 
yl) aniline (560 mg) and bis (tricyclohexylphosphine) benzylidene ruthenium (IV) dichlohdc (321 
mg) was stilted for two hours. The reaction mixture was concentrated under reduced pressure. The 
residue was refined by silica gel column chromatography (hexane / ethyl acetate ^ 2/1). Thereby, 
the title compound (41 3 mg) was obtained as a slightly grey solid 
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mp; 218-223*C 

"HNMR(DMSOd5):6 3.77(s,4H), 5,82 (s, 2H), 6.78-6.84 (m. IH), 6.89-6.92 (m, IH), 7.34- 
7.40 (m, 2H), 7.71 (s, IH), 7.91 (s. IH). 12.94 (s. IH) 

MS (EI): 329 (M +, 100 %). 

HRMS (El): calcd for C17H13CI2N3 329.0487, Found 329.0503. 

Anal, Calcd for CiTHijClzNS-O.lHaO: 61.49; H. 4.01; N, 12.65. 



To tctrahydrofiiran (5 ml) of 5,6-dichloro-2-[2-(2,5-dihydro-lH.pyTrole-l-yl) phenyl]-! H- 
benamidazole (210 mg) and 4-inethyl xnorpholine N-oxide (78 mg)> tert-butanol (5 ml), water (1 
ml) and acetone (5 ml) solution was added osmium tetroxide (800 |il, 4 % aqueous solution) at 
25*C, and it was reacted for 30 minutes. The reaction mixture was transferred to 10 % sodium 
bisulphite water (100 ml) and extraction was carried out with chloroform (30 ml x 3). The 
organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residue was washed with ether, and thereafter it was 
dried under reduced pressure. Thereby, the title compound (198 mg) was obtained as a slighUy 
grey solid. 

'H NMR (DMSO-d«): 6 2.84 (dd. J = 4.4, 9.8 Hz, IH), 3.09 (dd, J = 5.2, 9.8 Hz, IH), 3,96 (s, 



IH), 3.97 (s. IH). 4.78 (d, J - 4.4 Hz. 2H), 6.79-6.88 (m. 2H), 7 JO-7.37 (m. IH), 7.43 (dd. J === 
5.2. 9,8 Hz. IH). 7.70 (br. IH), 7.88 (br, IH), 12.82 (s, IH) 
MS (FAB): 364 (NT+I, 22 %). 

HRMS (FAB): calcd for C,7Hi£Cl2N302 364.0620, Found 364.0619. 



Found: C, 61.48; H, 4.24; N, 12.29. 



(0190) 

£xample 164 

l-[2-f5.6>dichlftm-lH.benz imida20l-2-vn phenvll-3.4^vrTOlidine diol. 




Anal, Calcd for C17H1SCI2N3O2: 



C, 55.23; H, 4.26; N, 11.37. 
Found: C, 55.35; H, 4.32; N, 11.23. 



(0191) 

Example 165 

l-f4-chloro-2-f5-chloro-lH-benzim? Hfl^nl-^-yn phenvn-3.4-pvrrolidine diol. 
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"of — X)^ 

To water (10 ml), tert-butanol (80 ml) and tetrahydrofiiran (80 ml) solution of 5-chloro-2-[5- 
chloro-2-(2.5-dihydro-lH-pyrrole-l-yl) phenyl]-! H-benzimidazole (5.76 g) and 4-meaiyI 
moipholine N-oxidc (2.14 g) was added osmium tetroxide (2.76 ml, 4 % aqucoiis solution) and 
was reacted for 13 hours. The reaction mixture was transferred to 10 % sodium bisulphite water 
(300 ml), and it was stirred for 30 minutes. Extraction was carried out with ethyl acetate (200 
ml). The organic layer was washed wi& saturated aqueous sodium chloride solution (200 ml x 2), 
and thereafter was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. The residiie was washed with ether> and thereafter it was 
dried under reduced pressure. Thereby, the title compound (5.33 g) was obtained as a slightly grey 
solid. 

'H NMR (DMSO-dfi): 5 2.79-2.84 (m, IH), 3.05-3.10 (m. IH), 3.95 (s, 2H), 4.80 (br, 2H), 6.85 
(d, J = 8.8 Hz. IH), 7.22 (dd. J = 1.9, 8.5 Hz, IH), 7.35 (dd, J = 2.7, 8.8 Hz, IH), 7.41 (d, J 2.7 
Hz, IH). 7.55-7.61 (m, 2H). 12.83 (br, IH) 
MS (FAB): 364 (M^+1, 54 %> 

HRMS (FAB): calcd for CiTHifiCloNaOa 364.0620, Found 364.0594. 
(0192) 

Example 166 

N-allvl-N-f2- r5.6-dichloro-lH-benziimdazol>2>vn phcnvlUN-methvlamme. 

Acetic acid (100 ml) solution of 2-[allyl (methyl) amino] -N-(2-amino-4,5-dichlorophenyl) 
benzamide (240 mg) was heated to lOO^'C and stirred for one hour. The reaction solution was 
cooled to 25°C, and thereafter concentrated under reduced pressure. The residue was refined by 
silica gel column chromatography (hexane / ethyl acetate = 3/1). Thereby, the title compound 

(210 mg) was obtained as a white solid 

^H NMR (DMSO-d«): 6 2.67 (s, 3H). 3.46 (d, J - 6.2 Hz. 2H). 5,04-5.14 (m, 2H), 5.81-5.91 (m. 
IH). 7.14-7.20 (m, IH). 7.30-7.33 (m, IH). 7,42-7,48 (m, IH), 7.87 (s, 2H), 8.04 (dd. J - 1.6, 
7.9 Hz, IH), 12.75 (s, IH) 
MS (FAB): 332 (M*-Hl, 12 %). 

Anal, Calcd for Ci7H,sCl2Nj: C, 61.46; H, 4.55; N, 12,65. 
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Found: C, 61^; H, 4.60; N, 12.55. 



(0193) 

Example 167 

3>[2>fS.6-dicMoro-lH-benzimidazol-2-vn (methyH anilinoM.l-propanediol. 



To water (4 ml), tert-butanol (20 ml) and tctrahydrofuran (20 ml) solution of N-allyl-N-[2-(5,6- 
dichloro-lH-benzimida2ol-2-yl) phenyl] -N-methylamine (1.06 g) and 4-methyl morpboline N> 
oxide (392 mg) was added osmium tetroxide (506 fiU 4 % aqueofus solution) at 23'^C, and it was 
reacted for 12 hours. The reaction mixture was transferred to 10 % sodium bisulphite water (150 
ml) and extraction was carried out with chloroform (60 ml x 3). The organic layer was dried with 
magnesium sulphate, and it was filtered, and thereafter it was concentrated under reduced pressure. 
The residue was washed with ether, and thereafter it was dried under reduced pressure. Thereby, 
the title compoimd (1.14 g) was obtained as a grey solid 

'H NMR (DMSO'dfi): 6 2.62 (&, 3H)» 2.87 (dd, J = 9.9, 12.5 Hz, IH), 3.10 (dd, J « 3.6, 5 Hz, IH), 
3.36-3.42 (m, 2H), 3.86-3.98(m, IH), 4.88 (br, IH), 5.69 (br, IH), 7,25-7.31{m, IH), 7.45- 
7.54(m. 2H), 7.87 (br, 2H), 8.26 (dd, J » 1.3, 8.6 Hz, IH) 
MS (FAB): 366 (M^+1, 100 %). 

HRMS (FAB): calcd for CnHjCliNjOj 366.0776, Found 366.0789. 
Anal, Calcd for CnHiTClaNsOj'O.SHaO: C, 53.63; H, 4.93; N, 11.04. 

Found: C, 53.75; H, 4.69; N, 10.92. 

(0194) 

Example 168 

;?-phllorQ-?-[^'<?biQro-:?-( IH-pyrrglff- \ -YlV3-PY]rii4mYi>)iH']?ffpziffli^azo.ie. 



Sodium hydride (2.69 g, 60% in mineral oit) was added to dimethylformamide (20 ml) solution of 
pyrrole (4.67 ml) cooled to 5^*0 and was reacted for 30 minutes. 5-chIoro-2-(2,5-dichJoro-4- 
pyridinyl>lH-benzimidazole (2.01 g) was added to the reaction mixture, and mixture thereof was 
transferred to autoclave, and it was wanned to lOO^C and reacted for four botsrs. After cooling, it 
was transferred to water (200 ml), and extraction was carried out with ethyl acetate (100 ml). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated imder reduced pressure. The residue was refined by silica gel column chromatography 
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(hexane / ethyl acetate lQ/1 to 5/t). Thereby, the title compound (1.01 g) was obt^ed as a 
v^te solid. 

*H NMR (DMSO-di): 6 6.11-6.13 (m, 2H), 6.82-6.84 (m, 2H), 7.25-7.32 (m, IH), 7.60-7.75 (m, 
2H), 8,36 (d, J - 2.6 Hz. IH), 8.73 (d, J = 2.6 Hz, IH), 12.93 (br, IH) 
MS (FAB): 329 (M*+l, 100 %). 

HRJVfS (FAB): caled for C,«HnN4Cl2 329.0360, Found 329.0316. 
(0195) 

Example 169 

S>chloro.2-fS-chloro>2-nH>pvrazol--l-vn..3-t>vridinvl1-lH-benzimida2ole. 



Sodiimi hydride (1.34 g, 60% in mineral oil) was added to dimethylformamide (25 ml) solution of 
pyiazole (2.28 g) cooled to 5*^C and was reacted for 20 minutes. 5-cbloro-2-(2,S-dichloro-4- 
pyiidinyiytH-benzimidazole (2.0 g) ^vas added to the reaction mixture, and mixture thereof 
transferred to autoclave, and it was wanned to lOO^'C and reacted for five hours. Aiter cooling, it 
was transferred to water (200 ml), and extraction was carried out with ethyl acetate (100 ml). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under reduced pressure. Thereby, the title con^und (552 mg) was obtained as a 
white solid. 

'H NMR (DMSO-d*): 6 6.50 (dd, J - 1.7, 2.6 Hz, IH), 7.22 (dd, J = 2.0, 8.6 Hz, IH), 52 (dd, J « 
0.7, 1.7 Hz, IH), 7.48-7.73 (m, 2H), 8.42 (d, J = 2.6 Hz, IH). 8.46 (dd, J - 0,7, 2.6 Hz, IH), 
8.75 (d, J « 2.6 Hz, IH), 12.68 (s, IH) 
MS (FAB): 330 (MVl, 64 %). 

HRMS (FAB): calcd for CijHioNsClj 330.0312, Found 330.0322. 
Anal, Calcd for C,jH»Cl2N5: C. 54.57; H, 2.75; N, 21.21. 




Found: C, 54.50; H, 2.90; N, 21.19. 



(0196) 

Example 170 

5-chJoro-2-r 5-chloro-2-(l H-imidazol- 1 -vlV3-pvndinvn- 1 H-benzimidazole. 




Sodium hydride (1.34 g, 60% in mineral oil) was added to dimethylformamide (25 ml) solution of 
imidazole (2.28 g) cooled to 5"^ and was reacted for 30 minutes. 5«chloro-2-(2,5-dichlorO'4- 
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pyridinylVlH-benzimidassole (2.0 g) was added to the reaction mixture, and mixtuze diercof was 
transferred to autoclave, and it was warmed to 100°C and reacted for five hours. After cooling, it 
was transferred to water (200 ml), and extraction was earned out with ethyl acetate (100 ml). 
The organic layer was dried vn^ magnesium sulphate, and it was filtered, and thereafter it was 
concenlrated under reduced pressure. The residue was refined by silica gel cohiinn chromatography 
(hexane / e^yl acetate 2/1 to 1/2). Thereby, the title confound (138 mg) was obtamed as 
white amorphous solid. 

*H NMR (DMSO-d«); h 6.95 (s, IH), 7.14 (s, IH), 7.28 (d4 J = 17, 8.6 Hz, IH), 59 (d, J = 8^6 
Hz, IH), 7,68 (d, J = 1.7 Hz, IH), 7.80 (s, IH), 8,50 (d, J - 2.3 Hz, IH), 8,80 (d, J * 23 Hz, IH), 
13.01 (br, IH) 

MS (FAB): 330 (M*+l, 64 %). 

HRMS (FAB): calcd for CisHjoNjCU 330.0312, Found 330.0322. 
Anal. Calcd for CwKjC^NS: C, 54.57; H, 2.75; N, 21.21. 



Sodium hydride (1.34 g, 60% in mineral oil) was added to dime^ylfonnamide (25 ml) solution of 
triazole (2.31 g) cooled to S'^C and was reacted for 30 minutes. 5-chloro.2-(2,5-dichloro-4- 
pyridinyl)-! H-benzimidazole (2.0 g) was added to the reaction mixture, and mixture thereof was 
transferred to autoclave, and it was warmed to lOO^C and reacted for eight hours. After cooling, it 
was transferred to water (200 ml), and extraction was carried out with ethyl acetate (100 ml). 
The organic layer was dried with magnesium sulphate, and it was filtered, and thereafter it was 
concentrated under rediiced pressure. The residue was refined by silica gel column chromatography 
(hexane / ethyl acetate — 1/1). Thereby, the title compound (430 mg) was obtained as a white 
solid 



'H NMR (DMSO-dfi): 5 7.24 (dd, J - 1.9, 8.6 Hz, IH), 7.57 (d, J = 8.6 Hz, IH), 7.63 (d, J = U9 
Hz, IH), 8.03 (s, IH), 8.57 (d. J= 1.9 Hz, IH), 8.84 (d, J = 1.9 Hz, IH), 9.19 (s, IH), 12.84 (s, 
IH) 

MS (FAB): 331 (M^^l, 43 %). 

HRMS (FAB): calcd for CmH^N^CU 331.0X65, Found 331.0274. 

Anal, Calcd for C^HgN^aa: C, 50.78; H, 2.43; N, 25,38. 



Found: C, 54.50; H. 2.90; N, 21.19. 



(0197) 

Example 171 

S-chloro>2-rS -chlorrw2>f4H-1.2.4-triazoM-vl)-3-pvridinylVlH>ben2imida^^ 




Found: C, 50.69; H, 2.67; N, 25.35. 
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Example 172 

^>(S.6>dichloro-lH>begmmidazoU2>vn benzoic acid 



Acetic acid (5 ml) solution of 2<[(2-axnmo-4^5-dichlon> anilino) caibonyl] benzoic acid (180 sig) 
was heated to 80^C, and it was stiired for four hours. After cooling, precipitated yellow solid was 
filtered and was washed with hexane, and thereafter, it was dried under reduced pressure and the 
title con^und (165 mg) was obtained. 

NMR (DMSO^: 8 7.66-7.73 (m, IH), 7.79-7.85 (m, IH), 7.M (s. IHX 7.91-7.96 (m, 2H), 
8.06 (s, IH) 

MS (ED: 288 (M +-18, 100 %). 
(0199) 

Example 173 

2-( S.6-dichloro- 1 H>benzimidazol-2>-vlVN.N.<iimetbYlbfn:r^fn^dg 



At 2S^C, 2-(5,6Hlichloro-tH-benzimidazol-2-yl) benzoic acid (340 mg), dtmetbylamine 
hydrochloride (135 mg), l-(3-dimethylaminopropyl-3-ethyl caibodihnide hydrochloiide (360 
mg) and dimethylaminopyridine (473 mg) dissolved in dichloromethane (50 ml) solution was 
stirred for 24 hours. The reaction solution was transferred to saturated aqueous sodium chloride 
solution (200 ml) and extractiOQ was carried out with chloroform (80 ml x 2). The organic layer 
was dried with magnesixun sulphate, and it was filtered, and thereafter it was concentrated under 
reduced pressure. The residue was refined by silica gel column chromatography (hexanc / ethyl 
acetate » 1/1), Thereby, the title compound (221 mg) was obtained as a white solid, 
mp: 214.217«*C 

*HNMR(DMSO-dfi): 62.67 (s. 3H), 2.97 (s, 3H), 7.36-7.39 (m, IH). 7.57-7.61 (m, 2H), 7.83 
(s, 2H), 7.94-7.98 (m. IH), 13.06 (br, IH) 
MS OFAB): 334 (Nr+1. 64 %). 

HRMS (FAB): calcd for CifiHuCljNjO 334.0514, Found 334.0524. 
Anal, Calcd for C,6Hi3Cl2N3O*0.2H2O: C, 56.88; H, 4.01; N, 12.44. 

Found: C, 56.83; H. 4.03; N, 12.33. 
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(0200) 

The fi^owing compounds were synthesised at similar ^[ffocess. 

Examples 174-178 
Table 10 



of 



Example 



Conii>ound data 



Si- 



lls 



1?8 



IH NUB i OMSCM* ) : « (U»4=MH«^ 



ITS 



3 



(0201) 

Example 179 

5.6.dichloTo^2^r2.aH-.iTpidaz oI-2-vn phenvl%lH-ben2amidazole. 




Using &e same process as in Example 172, &e title compound was synthesized. 



MS (FAB): 329 (IvT+l, 100 %). 

HRMS (FAB): calcd for Ct6Ht,Cl2N4 329.0360, Found 329.0347. 



(0202) 
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Example 180 

l-f4-chlnro-2 -^j>^hloro-l H>benzimidazoM-vn phenvll-l-pf opanol. 




To tetrahydrofunm (25 ml) solution of 2-(2-biomo-5-chlorophcnyl)-5-chloro-lH-bcxi2imidazole 
(1.51 g) cooled to -78°C was added diopwise n-butyllithium (1.53M in hexane, 6.30 ml) and was 
reacted for 15 minutes. Acetone (809 }U) was added, and stirring was carried out for one hour. 
The reaction mixture was transferred to saturated aqueous sodium chloride solution (150 ml) and 
extraction was carded out with ethyl acetate (80 ml). The organic layer was dried with 
magnesium sulphate, and, after filtration, it was concentrated under red uce d pressure. The residue 
was refined by silica gel column chromatography (hexane / ethyl acetate » 5/1). Thereby, the 
title compound (208 mg) was obtained as a white solid. 

»H NMR (DMSO-d«): 5 1.33 (s, 6H), 7.28 (dd, J = 2.0, 8.6 Hz, IH). 7.58 (dd, J = 2.3, 8.6 Hz, 
IH), 7-65 (d, J - 8.6 Hz. IH). 7.68-7.74(na. 3H) 
MS (EI): 320 (M +,17 %). 

Anal, Calcd for C,6HuCl2N2O»0.2H2O: C. 39.16; H, 4.41; N, 8.62. 



Acetic acid (60 ml) solution of N-<2-amiao-4,5-dichlorophenyl>-2-(dimethylamino) benzamide 
(7,05 g) was heated to SO°C^ and it was stirred for 30 minutes. The reaction solution was 
concentrated, and the residue was refined by silica gel column chromatography (hexane / ethyl 
acetate = 2/1) and the title compound (6.05 g) was obtained as a white solid. 



'H NMR (DMSO-dfi): 5 2.64 (s,6H), 7.13-7,19 (m, IH), 7.30-7.32 (m. IH), 7.42-7.48 (m, IH), 
7.82 (bs, IH), 7.90 (bs, IH), 8.07 (dd, J = 1.6, 7.6 Hz, IH), 12.76 (bs, IH) 
MS (FAB): 306 (M"+l, 57 %). 

HRMS (EI): calcd for Ck4H,4C12N3 306.0565, Found 306.0558. 



Found: C, 59.16; H, 4.54; N, 8.51, 



(0203) 

Example 181 

2-rs.6-dichlort>-lH-benzimidazol-2-vn»N.N-dimetiivlaniline. 




Anal, Calcd for C,4Hi3Cl2N,: 



C, 58.84; H, 4.28; N, 13.72. 
Found: C, 58.78; H, 4.44; N, 13.56. 



(0204) 

Example 182 

OlUsing Sun Communications Ltd, 
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By a process for the production same as in above-mentioned, it is possible to obtain following 
compounds 1^609. 
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Table 12 
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Table 14 
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Table U 
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Table 18 
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Table 19 
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Table 20 
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Example ^ 


CoiDDound 
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(0224) 
Table 30 



ii 
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Table 31 
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7,T3£U^3^SflM>«» SAftCta^tHk. i2j8B»r«]HMtt<JU)s affi <kn^« 

unto. 

HRus (a)»kiflir CbHmicik» stijhtBii tad zn^tmi. 


19 




M9iM)^t iB<f l«r,ll^ 


ao 


a? 


«Mut* ml* iiA V lauiV i^A^ T nofAt tel n l> lah tift » mt^ 


21 




H IBMDUS0n^:B&B9CIJ«<JIMI^ «.1WJ»AaHi,IIO» 7J]»- 


n 


<^ 


MS van lOTO. 

BundBBr^B. 
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(0226) 
Table 32 



sa 




&«CiliJ^i»JHRrilOr t«-r^GH«M» r^T^BCngm^ 


M 


of 


HI NMRCDMSO^) 3 t BJSiilJHJfilMlO^ B^ie^MMM^ ^ 
&MiB,|IOi 7.U-748te,S»0| Vjff^^uOatSMi 


25 






i& 




•HMMSllWD-iailt 

MMUnjgiJBB^lHk. ?.2iMi- MMHi.!^ Tv«H74a(iB4M)^ 
T«7Kf> l4lii»iH)L, a-TPflfa*^!^ ujK^nq. 

ftMftit3l2J2i2. 

OBfietf Q» C;»K^»rC. 6&^H. 632: («. laktfL 


Z9 
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Reference Example 2S 

4'ChlQro-2-UnEW5>chloro-2-nitrophenvn methvlidenel amino} phenol. 
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'CI 



Cyclohexanfi (200 ml) solution of 2-aixiiao-4-chloiophenol (7.72 g) and 5-chloro-2- 
nitiobeiizaldehyde (10.0 g) was heated under leflux for five hours. During tfiis procedure, water 
generated was eliminated using a Dean Stark apparatus. The reaction solution was cooled to 25®C 
and thereafter, the produced brown solid was filtered, washed with hexane and dried under reduced 
pressure. Thereby, the title compound (15.4 g> was obtained as a brown solid 
mp: 175-178**C 

*H NMR (DMSO^): 5 6,94 (d, J - 8.6 Hz, IH), 7.20 (dd, J « 2.6, 8.6 Hz, IH), 7.25 (d, J - 2.3 
Hz, IH), 7.84 (dd, J = 2.3, 8.8 Hz, IH), 8.16 (d, J - 8.8 Ha; IH). 8.53 (d, J = 2.6 Hz, IH), 8.98 
(s, IH), 9.62 (bs. IH) 
MS (£1): 310 (M +, 35 %). 

HRMS (El): calcd for CuHgCljNjOj 309.9912. Found 309,9886. 
(0228) 

Reference Example 29 

g.chloro-24^5-chloro-2- nittophenvlV1.3-hen20xazole. 



Silver oxide (I) (13.48 g) was added to chloroform (300 ml) solution of 4-chlaro-2-{[(lE)'(5- 
chloro-2'nitrophenyl) methylidene] amino} phenol (15.10 g). At 2S''C, the reaction mixture was 
stinred for 18 hours and filtered using celite. The filtrate was concentrated, and the residue was 
washed with chloroform and next was dried under reduced pressure. Therein, the title compound 
(4.14 g) was obtained as a brown solid, 
mp: 160-^1 61«^C 

NMR (DMSO-d*): 5 7.57 (dd, J = 2.3, 8.9 Hz, IH), 7.89 (d. J - 8.5 Hz. IH), 8.02 (dd, J - 2.3, 
8.5 Hz, IH), 8.02-8.03 (m, IH), 8.22 (d, J = 8.9 Hz, IH), 8.26 (d, J = 2 J Hz, IH) 

MS (EI): 308 (M 78 %). 

HRMS (El): calcd for Ci3HfiCl2N205 307.9755, Found 307.9781. 
(0229) 

Reference Example 30 

4-chloro>2-(S-chloro-1.3-benzoxazol-2-vn aniline. 
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A mixtuce of 5-chloro-2-(5-chlor6-2-nitrophenyl)-l,3-beDzoxazole (4.0 g), iron (3.61 g), 
ammonium acetate (346 mg)» etbanol (30 ml), toluene (30 ml), 1,4-dioxaiie (30 ml) and water 
(30 ml) was heated under reflux for three hours. The reaction solution was cooled to 25**C and 
filtered using celite, and the filtrate was concentrated. Thereby, the title compound (3.21 g) was 
obtained as light brown solid. 

*H NMR (DMSO-dfi): S 6.95 (d, J = 8.9 Hz, IH), 7.26 (bs, 2H), 7.32 (d4 J = 2.6, 8.9 Hz, IH), 
7.46 (dd, J - 2.1, 8.6 Hz» IH), 7.80 (d. J = 8.6 Hz. IH), 7.86 (d, J = 2.6 Hz, IH), 7.89 (d, J « 2.1 
Hz, IH) 

MS (EI): 278 (M +, 100 %). 

HRMS (BI): calcd for C^HgCla^jO 278.0014, Found 278.0021. 
(0230) 

Reference Example 31 

>f-r4-chlQro-2>fS-el4oro>1.3-benzoxazol>2-vn phenvn acgtamide. 



At 25**C, acetyl chloride (105 pi) was added dropwise with respect to dichloromethane (8 ml) 
solution of 4-chloro-2-(5-chloro-l,3-benzoxa2ol-2-yl) aniline (274 mg) and pyridine (397 pi). 
The reaction solution was stixicd for ten minutes, and thereafltCT it was transferred to water (SO 
ml). Produced white solid was filtered and was washed with hexane and was dried under reduced 
pressure. Thereby, the title compound (123 mg) was obtained as a white solid 
rap: 215-217^0 

'H NMR (DMSO-dfi): S 2.24 (s, 3HX 7.55 (dd, J « 2.5. 8.9 Hz, IH), 7.69 (dd, J - 2.5, 9 Hz, IH), 
7.89 (d, J = 8.9 Hz, IH), 8.06 (d. J = 2.5 Hz, IH), 8.12 (d, J - 2.5 Hz, IH), 8.53 (d, J =• 8.9 Hz. 
IH), 11.27 (s, IH) 
MS (EI): 320 (M +, 39 %). 

HRMS (EI): calcd for CisHtoClzNsO} 320.01 19, Found 320.0131. 
Anal, Calcd for CisHioClaNjOa: C, 56.10; H, 3.14; N, 8.72. 




Found: C. 55.95; H, 3.25; N, 8.66. 



(0231) 

Reference Example 32 

N-allvl-S-chloro-3^f5-chloro-lH-lMmzimidazol-2-yn-2-pvridinamine. 
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ci 



A mixture of 5.chloro-2-(2,5-dichloro-4-pyridinyl)-lH-benzixnidazole (4.01 g) and allylamine 
(20.15 ml) was transferred into autoclave, and it was wanned to 110'*C and reaxsted for three 
hours. After cooling, the reaction mixture was concentrated imder reduced pressure. The residue 
was refined by silica gel column chromatography (hcxane / ethyl acetate = 5/1). Thereby, the 
title compound (3.78 g) was obtained as a white solid. 



NMR (DMSO-d«): 8 4,18-4.23 (m, 5.10-5.16 (m, IH). 5.22.5.31 (m, IH), 5.97-6.11 (m. 
IH), 7.27 (dd, J - 2.0, 8.6 Hz, IH). 7,64 (d, J = 8.6 Hz, IH), 7.69 (m. IH), 8.20 (d, J « 2.3 Hz, 
IH), 8.37 (d. J = 2.3 Hz, IH), 9,59 (t, J « 5.6 Hz. IH). 13.22 (s, IH). 



At 25^0, 2-[a11yl (methyl) amino] benzoic acid (4.72 gX 4.5-dichloro-l,2-phenylenedi&mine 
(3,55 g), l-(3-dimcthylaminopropyl-3-ethyl carbodiimide hydrochloride (5.68 g) and 
dimethylaminopyridine (9,05 g) dissolved in chloroform (100 ml) sohition were stirred for four 
hours. The reaction solution was transferred to water (700 ml), and extraction was carried out 
with chloroform (100 ml x 2). The organic layer was dried with magnesium sulphate^ and it was 
filtered, and thereafter it was concentrated under reduced pressure. The residue was refined by 
sihca gel column chromatography (hexane / ethyl acetate =2/1). Thereby, the title compound 
(2.59 g) was obtained as slightly yellow solid. 



>H NMR (DMSO-d«): 5 2.70 (s. 3H), 3.62 (d. J -= 6.2 Hz, 2H), 5.11-5.14 (m, IH), 16-5.23(m, 
IH), 5.33 (s, 2H), 5.79-5.89(m, IH). 6.99 (s, IH), ri4-7,19(m. IH). 7.28.7.31(m, IH), 7.45- 
7.51 (m, IH), 7.80 (dd, J « 1.6, 7.6 Hz, IH), 7.90 (s, IH), 11.12 (s, IH) 
MS (EI): 349 (M +. 13 %). 

HRMS (EI): calcd for CiTH^ClaNjO 349.0749, Found 349.0715. 



Anal, C:alcd for C15H12CI2N4: 



C 56.44; H, 3.79; N, 17.55. 
Found: C, 56.56; H, 4.09; N, 17.47. 



(0232) 

Reference Example 33 

2-fallvl rmet hvn amino>N-i^2-amino-4.S-dicMorQphenvn benzamide. 




(0233) 
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Reference Example 34 

>l-r2-aTnino^,5-diehlorophenvlV2^diallvl amiiiol benzamide. 




The title compound was synthesized using the same process as in JEteference Example 33. 

NMR (DMSO-de): 6 3.66 (s, 2H), 3.69 (s, 2H). 5.08-5.19(m, 4H). 5.31 (s, 2H), 74^5.89(m, 
2H). 6.99 (s, IH), 7.16-7.22(m. IH), 7.28.7.31(m, IH), 7.44-7.51 (m. IH), 7.83 (dd. J = 1.6. 
7.6 Hz, IH), 7.86 (s, 1H)» 11.10 (s, IH) 
MS (EI): 375 (M +, 8 %). 

HRMS (EI): cakd for Ci^HijCljNjO 375.0905, Found 375.0929. 
Anal, Calcd for C|9H,9Cl2N,0: C, 60.65; H, 5.09; N, 1 X-17. 



The title compound was synthesized using the same process as in Reference Example 33. 

*H NMR (DMSO-dfi): 5 3.67-3.70 (m, 4H), 5.09-5.14 (m, 3H), 5.19-5.21 (m, 3H), 73-5.88 <m, 

2H), 6.62 (dd, J = 2,3, 8.6 Hz, IH), 6.83 (d, J ^ 2.3 Hz, IH), 7.28 (d, J = 8.6 Hz, IH), 7.42 (d, J 

8-6 Hz, IH), 7.49 (dd, J = 2.6, 8.6 Hz. IH), 7.76 (d, J - 2.6 Hz, IH), 10.71 (s, IH) 

MS (EI); 341 (M +,12 %). 

(D23S) 

Reference Example 36 

2-f^2-amino-4.S-dichloro anih'nn^ carfaonvn benzoic acid. 



The title compound was synthesized xisxng the same process as in Reference Exanq)le 33. 
*H NMR (DMSO-dt): 5 5,87 (s, 2H), 6.95 (s, IH), 7.42 (s, IH), 7.84-7.96(m, 5H) 
MS (EI): 306 (M +-18, lOO %). 



Found: C, 60.62; H, 5.07; N, 11.12. 



(0234) 

Reference Example 35 

M-f2-a»mno-S-ehlnmphenvn-2-f diallvl amino^ benzamide. 



CI 
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(0236) 

Refereace Example 37 

iW^lH^imidazol-l-vn benzoic acid 




At 25*»C, ammonia water (130 ml) was added to 2-carboxybcnzaldehyde (25.2 g). At 25X, 
giyoxal (50 ml) was added dropwise with resi>ect to tiiis xnixtuie over a period of one hour. The 
reaction solution was heated to 100°C and stiired for three honrs^ and it was cooled to 25°C, and 
thereafter, it was left to stand for 12 hours. The reaction mixture was filtered, and the filtrate was 
adjusted to pH2.0 with concentrated hydrochloric acid. A produced brown solid was separated by 
filtration, and wasl^ with water and then edianol, and was heated and dried under reduced 
pressure. Thereby, the title compound (4.91 g) was obtained as a grey solid. 

NMR (DMSO-de): S 7.28 (s, 2H). 7.46-7.53 fen, IH). 7.5S-7.64 (m. IIT), 7.83 (dd. J « 1.0, 7.9 
H2, IH), 7.94 (dd, J = 1.0, 7,9 Hz, IH). 

(0237) 

Reference Example 3$ 

N-f2-amino^,S>dichlorophenvlV2-(lH-imidazoU2-vn hen7amide. 

The title compound was synthesized using the same process as in Reference Example 33. MS 
(FAB): 347 (KT+l, 30 %). 

HRMS (FAB): calcd for CicHisCIsNaO 347.0466, Found 347.0462. 



(023S) 

Referenee Example 39 

N-f2>amino-S-chlorophenvn-2-bromo-S-chloroben2aniide. 

The title compound was synthesized using the same process as in Reference Example 33. 
*H NMR (DMSO^): 6 5,30 (s, 2H), 6.59 (dd, J = 2.6, S.5 Hz, XH), 6.79 (d, J = 2.6 Hz, IH), 7.27 
(d. J = 8.5 Hz, IH), 7.48 (dd, J = 2.6, 8.6 Hz, IH), 7.73 (d. J =^ 8.6 Hz, IH), 7-84 (d, J = 2.6 Hz, 
IH), 9.77 (s, IH) 
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MS (EI): 357 (M +, 66 %). 

HRMS (EI): calcd for C,3H9BrCl2N20 357.9275, Found 357.9280. 
Anal, Calcd for C,3H9BrCl2N2O*0.3H2O: C. 42.72; H, 2.57; N, 7.66. 



Found: C, 43.08; H» 2.87; N, 7.26. 



(0239) 

Reference £xample40 

2-f 2>bromQ- S-chlQrophenvn-5-chloro- 1 H-benzimidazoie. 




Acetic acid (100 ml) solution of N*(2-amino-5-chloropheQyl)-2-bromo*5-chloTobeDzamide (5.14 
g) was heated to 80^C> and it was stirred for five hours. The reaction solution was concentrated* 
and produced white solid was washed with hexane and dried under reduced pressure, and Uie title 
compound (3.62 g) was obtained. 

^HNMR pMSO-dfi): 5 7.28 (dd, J= 2.0, 8.6 Hz, IH). 7.56 (dd. J ^ 2.6, 8.6 Hz, IH), 7.63-7.75 
(m, 2H), 7.86 (d, J « 2.6 Hz, IH), 7.86 (d, J = 8.6 Hz, IH). 11.98 (br, IH) 
MS (EI): 342 (M +, 100 %). 

Anal, Calcd for Ci3H7BrCl2N2*0.4H2O: C, 44.70; H, 2.25; N, 8.02. 



At 15**C, 4-nitrobettzene sulphonyl chloride (31.75 g) was added to dichloromcthanc (500 ml) 
sohition of glycine ethyl ester hydrochloride (20.0 g) and triethylamine (59.8 g). At 25^C, the 
reactioa solution was stiired for ten hours, and next the reaction mixture was transferred to water 
(800 ml), and the organic layer was separated. The organic layer was dried with magnesium 
sulphate, and it was filtered, and thereafter it was concentrated xaader reduced pressure. The 
residue was refined by silica gel cohinm chromatography (hexane / ethyl acetate = 3/1). Thereby, 
the title compound (26.94 g) was obtained as an orange solid. 



*H NMR (DMSO-dfi): 5 L08 (t, J = 7.2 Hz, 3H), 3.80 (s, 2H), 3.97 (q, J = 7.2 Hz, 2H), 8.02-8.08 
(m, 2H), 8.37-8.42(m, 2H). 

(0241) 

Reference Example 42 



Found: C, 44*52; H, 2.63; N, 7.08. 



(0240) 

Reference Example 41 

Ethvl rf4-nitrophenvl sulphonvH aminol acetate. 
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Rthyl [^thvl <4-nitrophenvl sulphonvn aminol acetate. 



To dimethylformamide (50 ml) solution of ethyl [(4-nitrophenyl sulphonyl) amino] acetate 
(S.95 g) was added sodium feydride (1.07 g, 60% in mineral oil) at lO^C, and the mixture was 
stirred for 20 minutes. Ethyl iodide (2.47 ml) was addesd, and it was stirred at 25*^C for 18 hours. 
The reaction mixture was transferred to saturated aqueous sodium chloride solution (300 ml) and 
extraction was carried out with ethyl acetate (100 ml). The organic layer was dried wiA 
magnesium sulphate, and it was filtered, and fhereafler it was concentrated under reduced pressure. 
The residue was refined by silica gel column chromatography (hexane / ethyl acetate 2/1). 
Thereby, the title compound (1.01 g) was obtained as an orange solid. 

NMR (DMSO-d^: 5 1.05 (t. J 7.2 Hz, 3H). 1.14 (t. J = 7.2 Hz. 3H). 3.28 (q, J = 7.2 Hz, 
2H), 4.03 (q, J - 7Ji Hz, 2H), 4.15 (s. 2H), 8.08-8.12 (m. 2H), 8.36.8.41(m, 2H). 

(0242) 

Reference Example 43 

[Ethvl f4-nitroDhenvl sulphnnv^ atnmol acetic acid. 



2N sodium hydroxide aqueous solution (10 ml) was added to methanol (30 ml) solution of ethyl 
[ethyl (4.nitzx)phenyl sulphonyl) amino] acetate (820 mg) and was heated to SO^'C, and it was 
stirred for 15 minutes. The reaction mixture was cooled to 25^C and the reaction solution was 
transferred to water (200 ml) and extraction was carried out with ethyl acetate (50 ml). The 
aqueous layer was adjusted to pH5.0 using 6N hydrochloric acid, and extraction was carried out 
with chloroform (50 ml x 5). The organic layor was dried with magnesium sulphate, and it was 
filtered, and thereafter it was concentrated under reduced pressure. The residue was washed with 
hexane and dried under reduced pressure, and the title compound (360 mg) was obtained as slightly 
yellow solid. 

*H NMR (DMSO-dfi): 5 1.05 (t, J 7.2 Hz, 3H), 3.28 (q, J = 7.2 Hz. 2H), 4.05 (s, 2H). 8.06-8.1 1 
(m. 2H), 8.35-8.40(m, 2H). 

(0243) 

Reference Example 44 



At 2S^C, 2,5-dichloropyridine-3-carboxylic acid (5.98 g), 4-chloro-l,2-phenylenediamine (4.45 





GRising Sun Communications Ltd. 



htq}://www.risingsun,co,iik 



JP2002'161084 



146 



CAUTION: Translation Standard Ir 
Past-EdUed Machine Translation 



g), l-(3-dixnethylajiainopropyl-3 -ethyl carbodiimide hydrochloride (5.98 g) and triethylamine 
(4.8 ml) dissolved in chlorofonn (200 ml) solution were stiired for four hours. The reaction 
solution was transferred to water (700 ml), and the precipitated solid was separated by filtration. 
This solid was dissolved in nitrobenzene (50 ml) and was heated to 170^C and was stirred. 
Following cooling to l^C, it was refined by silica gel column chromatography (hexane / ethyl 
aceute = 200/1 to 2/1). Thereby, Ihe title compound (3.30 g) was obtained as a white solid. 
'H NMR (DMSO-d^): 5 7.31 (dd. J - 2,0, 8.6 Hz, IH), 7,70 (d, J = 8.6 Hz, IH). 7.75 (d, J - 1.7 
Hz, IH). 8.52 (d. J := 2,6 Hz. IH), 8.68 (4 J - 2.6 Hz, IH), 13.10 (br, IH). 

(0244) 

Reference Example 45 

N-f2-amino-4■5^dtchlofQnhenvlV2-(dimethvlamino^ benzamide. 



The title compound was synthesized using the same process as in Reference Example 33. 



'H NMR (DMSO-dfi): 6 2.74 (s, 6H), 5.29 (s, 2H), 7.00 (s. IH). 7.12-7.17 (m, IH), 7.28-7.31 
(m, IH), 7.45-7.51 (m, IH), 7,78 (dd, J * 1.6. 7.6 Hz, IH), 7.92 (s, IH). 11.17 <s, IH). 
MS (FAB+): 324 {M*+l, 86 %). 



Sodium hydride (47.0 g, 60% in mineral oil) was added to dimethylformamide (1.0 1) solution of 
methyl anthranilate (77.2 g) cooled to 5^C and was reacted at V*C for 30 minutes. AUyl bromide 
(97.2 ml) was added dropwise, and on completion of the dropwise addition, it was reacted at 25*^0 
for 19 hours. The reaction mixture was transferred to water (3.0 1), and extraction was carried out 
with ethyl acetate (500 ml x 4). The organic layer was dried with magnesium sulphate, and it was 
filtered, and thereafter it was concentrated under radaced pressure. The residue was refined by 
silica gel colxumi chromatography (hexane / ethyl acetate *^ 50/1) and the title compound (65.49 
g) was obtained as a white solid. 



*H NMR (DMSO-d«): 5 3.67.3.69 (m. 4HX 3.78 (s, 3H), 5.08-5. 10(m, IH), 5.12-5.14(m, 2H), 



CI 




AnaU Calcd for C,5HtsCl2N^: 



C, 55,57; H, 4,66; N. 12.96. 
Found: C, 55.62; H, 4.69; N, 12.85. 



(0245) 

Reference £xample46 

Methyl Z-i^v^WyX ™ino> bsi^z<>^te. 
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5.20-5.21(111, IH), 5.69-5,82(xn, 2H), 6.89-6.95 (m. IH), 7.06-7.09(m, IH);, 7.32-7.39 (m, IH), 
7.48 (dd. J » 1.6, 7.6 Hz, IH) 
MS (BI):231 (M+.4%), 

(0246) 

Reference Example 47 

Meihvl 2-rdim6thvlamino\ benzoate. 



At 25**C, sodium hydride (10.7 g, 60% in mineral oil) was added to dimcthylformamide (300 ml) 
solution of methyl anthranilate (40.0 g) and was reacted at 2S''C for 30 minutes. Methyl iodide 
(18. 1 ml) was added dzopwise, and on completion of the drapwise addition, it was reacted at 25°C 
for 18 hours. The reaction mixture was transferred to saturated aqueous sodium chloride solution 
(1.0 1), and extraction was carried out with ethyl acetate (500 ml x 2). The organic layer was 
dried with magnesium sulphate, and it was filtered, and thereafter it was concentrated under 
reduced {wessure. The residue was refined by silica gel column chromatography (hexane / ethyl 
acetate = 10/1) and the title compound (28.6 g) was obtained as Ught brown liquid. 
*H NMR (DMSO-dfi): 6 2.75 (s, 6H), 3,80 (s. 3H), 6.78-6.84 (m, IH), 6.96 (dd, J « 1.0, 8.6 Hz, 
IH). 7.32-7.39 (m, IH), 7.50 (dd, J = 1.5, 7.8 Hz, IH). 

(0247) 

Reference Example 48 

Methvl 2-fallvl fmethyh amino! benzoate. 



The title compound was synthesized using the same process as in Reference Example 47. 

NMR (DMSO-dfi): & 2.70 (s, 3H), 3.65 (d, J - 5.6 Hz, 2H), 3.78 (s, 3HX 5.14-5.22 (m, 2H), 
5.76-5.92 (m, IH), 6,82-6.88 (m, IH), 6.99-7.02 (m, IH), 7.33-7.39 (m, IH), 7.48 (dd, J * 1.9. 
7.9 Hz, IH). 

(0248) 

Reference Example 49 

^-«limethy%iWP9> Wzpiiff a^d. 




06* — 
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A mixture of methyl 2-(4imethylamiao) benzoate (28.6 g), 2N potassium hydroxide aqueous 
solution (50 ml) and methanol (100 ml) was reacted at 90**C for three days. The reaction mixture 
was cooled to and transferred to water (500 ml), and it was neutralized using concentrated 
hydrochloric acid and extraction was carried out with chloroform (100 mix 15). The organic layer 
was dded with magnesium sulphate^ and concentration was carried out under reduced pressure after 
filtration, and die title compound (22.77 g) was obtained as a white solid. 
*H NMR (DMSOdfi): 5 2.81 (s, 6H). 7.33-7.39 (m, IH), 7.60-7,72 (m. 2H), 7.96-7.99(m, IH). 

(0249) 

Reference Example 50 

2-rallvl fmethvn amino! benzoic acid. 



*H NMR (DMSO.d«>: 6 2.77 (s, 3H), 3,73 (d, J = 6.6 Hz. 2H), 5.15-5.23 (m, 2H), 5.67-5.86 (m. 
IH), 7.32-7.38 (m, IH). 7,63-7.65 (m, 2H), 7.97 (dd, J =^ IJ, 7.2 Hz, IH). 

(0250) 

Reference Example 51 

2-/^diallvl aminos benzoic achL 



A mixture of methyl 2-(diaUyl amino) benzoate (65.49 g), 6N potassium hydroxide aqueous 
sohition (80 ml) and meftanol ^0 ml) was reacted for 13 hours at 80^C The reaction mixture 
was cooled to 25°C and transferred to water (1,0 I), and it was neutralized using concentrated 
hydrochloric acid and extraction was carried out with chloroform (300 ml x 3). The organic layer 
was dried with magnesium sulphate, and concentration was carried out under reduced pressure after 
filtration, and the title compound (53.83 g) was obtained as a white solid. 

NMR (DMSO-d^): S 3.74-3,77 (m, 4H), 5.11-5.18 (m, 4H), 5.64-5.79 (na, 2H), 7.34-7.40 (m. 
IH), 7.61-7,68 (m, 2H), 7.96-7.99 (m, IH). 

(0251) 

Preparation Example 1 

Bach of the following components were mixed in accordance with conventional procedures and 
thereafter tabletted, and 100 tablets containing 50 mg active ingredient per tablet were obtained. 




The title compound was synthesized using the same process as in Reference Example 49. 
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N-[4-chloro-2-(6-chloro-lH-ben2imidazol-2-yl) phenyl]-2-hydroxy-N-mcthylacctamide 
hydrochloride (5.0 g), carboxymethylcellulosc caldum (disintegratiiig agent) (0.2 g), magnesium 
stearate (Lubricant) (0.1 g), microccystalline cellulose (4.7 g). 

(0252) 

Preparation Example 2 

Each of the following components were mixed in accordance with conventional procedures, and 
thereafter the solution was sterilised in accordance with conventional procedures, and it was 
packed into ampoules in an amount of 5 nil, and it was freeze-dried in accordance with 
conventional procedure, and 100 ampoules containing 20 mg active ingredient per anQKnile were 
obtained. 

N-[4-chloro-2-(6-cbloro- lH-ben2imidazol-2-yl) phenyl]-2-hydioxy-N-methylacetamide 
hydrochloride (2.0 g), mannitol (20 g), distilled water (500 ml). 

(0253) 

Test Example 1 

/^c ^vitv of thg conqaou n d of this in yenrioii with respect to osteoclast differentiation induction. 
Production of collagen arthritis mouse 

It was carried out in accordance wiUi a process of 6.D. Trentham et al. (J. Exp. Med. Vol 146, 
pp. 857-69 (1977)). In other words, bovine type II collagen (the collagen training society, 
CosmoBio) dissolved in acetic acid solution was admixed with Freund's Complete Adjuvant 
(Freund*s Complete Adjuvant 37Ra) (DIPCO), and was intradefmally injected into the tail setting 
part of DBA/IJ mice (Japan Charles River), three weeks later, bovine type H collagen mixed 
with Freundfs Incomplete Adjuvant (DIFCO) was subcutaneously injected into dorsal part as a 
booster. 

Cell preparation and culture 

It was carried out in accordance wiHi a process of J^wnese Journal of Bone Metabolism, Vol. 12, 

p.l88 (1994), Arthritis and Rheumatism, Vol. 39, p.S285 (1996) and Ministry of Health and 

Welfare rheumatism survey study undertaking study report book, p. 130 in 1994. In other words, 

the tissue of the site at which collagen arthritis was induced, was treated with diq»erse solution 

(Godo Shusei), and floating cells were obtained. These cells were prepared into an appropriate 

concentration with a MEM (a minimal essential medium) culture medium including 5 % foetal 

calf serum, the cells were mixed with test compound using 96 hole culture plate, and thereafter, 

cultured under condition of 5 % carbon dioxide concentration, 37®C for six days. Formed 

osteoclast quantity was counted by the method wherein tartaric acid resistant acid phosphatase 
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staining was carried out, thereafter the cells having at least 3 of stained nuclei were counted under 
a microscope. The inhibition rate of each compound was detennined with making Inhibition rate 
of vehicle as 0 % and the inhibition rate with the number of osteoclast of 0 as 100 %. The results 
are shown in Table 33- As may be seen from Table 33 that the group of compounds of this 
invention strongly inhibited osteoclast differentiation induction. 

(0254) 
Table 33 

Osteoclast diffisientiation induction inhibition ability (Concentration of test compound: 0.1 hM) 



Test compound 


Inhibition r 


Vehicle 


u 


jatxainpic l 


1 if 


Example 12 


66 


Example 24 


89 


Example 27 


54 


Example 55 


72 


Example 57 


70 


Example 61 


32 


Example 63 


55 


Example 74 


58 


Example 76 


94 


Example 82 


94 


Example 93 


76 


Example 94 


97 


Example 99 


55 


Example 105 


69 


Example 114 


81 


Example 116 


80 


Example 120 


53 


Example 121 


96 


Exan^le 127 


73 


Example 128 


97 


Example 135 


58 


Example 142 


38 


Example 145 


71 


Example 161 


96 


Example 168 


55 


Example 173 


75 



ORising Sun Communications Ltd. 



hitp:/Mww, ristngsun. co.uk 



JP2002-16IOS4 



151 



CAUTION: Tnmsladon Standard is 
Posp-Edked Machine Transiadon 



(025S) 

Test Example 2 

Investigation nf onset prevention e ffect with respect to collagen arthritis of the .CCmPOmids Of 
this fflYfntyoQ. 

Provocation of collagen arthritis 

Collagen arthritis was mduced using 6-week-old DBA /IJ mice (Izpm Charles River) in accordance 
with process of Test Example 1- Test compound was suspended in 0.5 % methylcellulose solution 
(MC) and adn^steied once a day cominnously for 50 days from Ibe next day of the initial 
sensitisation to ten animals per group. The dosage was set at 50 mg/kg (per kg of mouse body 
weight), and only MC was administmd to the control group. The administration was carried out 
by forced oral administration using a tube for mouse. 

Evaluation process 

It was carried out by the arthritis score using the swelling of the joints observed by the naked eye 
as an indicator and by X-ray score using the destruction image of articulation structure as an 
indicator. 

Results 

The compound of Example 55 inhibited arthritis score by 65 % compared to the control group. 
Moreover, this coxx^ound also inhibited the rise of X-n^ score by 65 %. Moreover, no 
abaiormality was observed whatsoever in body weight, Hver weight or other external appearance 
or the like by the administration of the compound of Example 55. As described above, it was 
understood that the compound of this invention could inhibit arthritis and the subsequent 
articulation destruction without serious side efiect 



^Rising Sun Communications Ltd 



http:/Avww. risingsun. co. uk 



JP2002'1620S4 



152 



CAVnONs TrunsU^on Standard is 
P^si^EdiUd Machine Ttansiation 



Rising Sian Conuaunicatioss Ltd. Tenns a&d Conditions 

Rising Sun Communications Ltd. shall not m any circumstances be liable or responsible for the 
accuracy or completeness of any translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing befordiand. More particularly. Rising 
Sun Communications Ltd shall not in any ciicumstances be liable fSsr any direct, indirect, 
consequential or financial loss or loss of profit resulting directly or indirectly fixsm the use of any 
translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies of 
a translation for their own corporate use at the site of purchase, however publication in written 
or electronic format for resale or other dissemination to a wider audience is strictiy forbidden 
unless by prior written agreement. 
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